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Srinivasa Ramanujan 
(December 22, 1887 — April 26, 1920) 





Joel Scherk 
(1946-1980) 


We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 


Table 46 


PhiA(n/7) scale (octave = 4) 


# Phi(n/7) Frequency (HZ) 
1 1.0000000 306.342 
2 1.0711625 328.142 
3 1.1473892 351.494 
4 1.2290403 376.508 
5 1.3165020 403.300 
6 1.4101876 432.000 
7 1.5105401 462.742 
8 1.6180340 495.672 
9 1.7331774 530.945 
10 1.8565147 568.729 
11 1.9886290 609.201 
612.684 


Note. Author's calculation with data 
From Lange, Nardelli, & Bini (2013, 
p.3). © 


Table of Frequency System based on Phi 


Planck multipole spectrum data 


103,1 
103,98 
124,55 
127,88 
162,27 
179,33 
191,16 
208,67 
213,07 
215,63 
218,14 
226,13 


232,56 150802.7363 


239,6 
250, | 
278,34 
299,495 
319,73 
342,35 
365,19 
373,95 
374,45 
382,85 
387,21 
420,02 
477,66 
554,48 
581,438 
599,185 
620,243 
631,571 
639,652 
645,569 
645,593 
658,099 
658,83 
689,45 
691,994 
704,645 
722,68 
729,551 
Fa2sh5 
736,931 
743,136 
746,75 
749,62 
763,366 
768,34 
786,337 
793,96 
797,376 
806,23 
841,08 
889,209 
903,34 
907,4 
917,942 


931,293 
931,908 
973,755 
975,998 
985,83 
1003,34 
1006,77 
1017,97 
1033,69 
1034,38 
1042,69 
1042,9 
1065,2 
1076, 17 
1081,01 
1113,53 
1113,58 
1118,05 
1140,7 
1162,04 
1163,21 
1170,97 
1185,37 
1204,04 
1254,91 
1283,88 
1284,54 
1298 
1298,08 
1354.41 
1375,35 
1402,5 
1407,61 
1425,6 
1580,53 
1619,33 
1682,61 
1691,91 
1792,35 
1819,88 
1836,2 
1863,84 
1922,19 
1927,53 


1962,25 
2016,71 
2030,01 
2124,69 
2229,41 
2237,31 
Z252,11 
2341,59 
2345,97 
2396,51 
2464,71 
2484,24 
2506,61 
3027,82 
3123,86 
3893,83 
4116,06 
4867,41 
4953,54 
5524,53 
5703,16 


From: 


Alpha-prime corrections to space-like branes 
Shibaji Roy and Harvendra Singh — arXiv:0707.1422v2 [hep-th] 23 Jul 2007 


We have that. 


«i foe 
(ty) = 3 


Note that: 
7155/3 


Input: 


foo 
3 


Exact result: 


foo 
3 


Decimal approximation: 
25 1.66666666666666666666666666666666666666666666666666666666666666 


251.6666... result very near to the value of Planck multipole spectrum data 250.1 


and 


, 121(73+2) , 
._ —-———_|— 
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’ 4/3 (50) 
(121(sqrt3+2))/(4sqrt3) 

Input: 


121(V3 +2) 
4V3 


Decimal approximation: 
65.17969128597235875280350122036842606667990595 1842675999125440752 


65.17969128... 
Alternate forms: 


121, 
— (3+2V3) 
12° : 


1, 
75 (363 + 242. V3 ) 


213 121 
+ ————— 
6 





Minimal polynomial: 


48 x* — 2904 x — 14641 


Expanded form: 


12] 12] 
———_ _ 
4 343 





Dividing the two expression, we obtain: 
755/(3(((12 1 (sqrt3+2))1/(4sqrt3)))) 


Input: 
755 


3((121(V3 +2))x =] 


Result: 


3020 
121 V3 (2+ V3) 


Decimal approximation: 
3.8611208752507406416137077209241572901778064270377382739864301815 


3.86112087525... 


Alternate forms: 


3020 | 
2V3 


— = 3) 
363 


1. 
= (6040 V3 — 9060) 


6040 V3 3020 


363 121 
Minimal polynomial: 


43923 x* + 2192520 x — 9120400 


From: 


hep-th/9606169 - February 1, 2008 
Chiral Asymmetry in Four-Dimensional Open-String Vacua - C. Angelantonj, M. 
Bianchi, G. Pradisi, A. Sagnotti and Ya.S. Stanev 


We have that: 


a 
i f # 


q = exp(—2772) 


Ao, A, and A_ may be expressed in terms of the four level-one SO(2) characters and of 
the 12 characters €, (m = —5,...,6) of the N = 2 superconformal model with c = 1 


(equivalent to the rational torus at radius R = 12), of conformal weight h,, = mn as 


The twisted sector of the world-sheet orbifold, to be identified with the open-string 
spectrum, starts with the annulus amplitude 


N + M = M \? — = . oat m, (25m 
( . ) =o,0(./q) > q 3 ala ih 


WwW +wM +aM)? (N+0M +wM)? _ 


6 =o4(/@) + — ' =o,-(\/g) , (2.10) 


A 


a 
I 
ON 





N+M+M = 32 


| 1, - 
N—-3(M+M) =— -4 , 
N+M+M) 2 | a ae 
We ese ; So0(-Va) > ae or™ 
N+QM+wM)-. , . (N+WwM+oaM) ~ | 


-32/6*(-sqrt(e*-(2P1)))*(e4-(2P1))4((3.86112*36)/2)- 
1/6(8+8*(e4((2P1*1)/3))+16*(e*((2P1*1)/3)))*(-sqrt(e-(2P1)))- 
1/6(8+8*(e4((2P1*1)/3))+16*(e*((2P1*1)/3)))*(-sqrt(e-(2P1))) 


Input interpretation: 


_ = (- fe (27 (e-(29) (3.86112»36)/2 _ 
Ll. see aio. i a 
Ae pag ns 16 e827) (- WV et |- 


Ll. ares ee ae 
- (8+ gen , 16 pV32ra) (- f (2) 


fis the imaginary unit 


Result: 
— 0.0576185576850296663658903 1622897068 17009708 1308084411064095958... 
be 
0.299394808 1079287238023874005358259824235607177158938653881923... i 


(using the principal branch of the logarithm for complex exponentiation) 


Polar coordinates: 
r = 0.304889 (radius), @ = 100.893° (angle) 
0.304889 
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Series representations: 


(- f ,-(2m) e-2m)(3.86112 °91?) (32) - 


1 ~ Mt z 
: (8+ g lati r foe) (-l)Ve (27) _ 


1 
6 


aris (-live 


race —(27) 


t 
, (8+8e + l6e 


srk ete fil 
“ (1 + 3 etims 4% feo Sy Un eetee a 
~ | fer k! 


[-V o (2a) ean ys86112 *012) (-33) _ 
l a | ; 
: (8 + g eras + eo") f~1) ye (2) _ 


l . : a 
= (8+ g eras + We") (-l) Ve (27) - 


cn | 


: 


2 fT f_ 2) —2n _ k _-k 
, (i+3e +2(e~") \Vz0 


for (not (zp €R and -w< z_ = 0)) 


I [-V elem) (e-(2m (3.86112 ” (32) - 
6 
1 ee eee = 
5 (8+ Be" + 16e)(-I) Vee” - 


1 7 7 a 
2 (8+ a eras + we") (-l) Ve {27) - 


4(1 4362S 4 2 (eer |r oim) ye Res; (-1 +e") 1{- 


3V0 


1 
—— S/T (s' 
+ - s)T(s) 
ni! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 
IR is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 
f=2) 
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1/[2(((-32/6* (-sqrt(e*-(2P1)))*(e*-(2P1))4((3.86112*36)/2)- 
1/6(8+8*(e4((2Pi*1)/3))+16*(e4((2P1*1)/3)))*(-sqrt(e-(2P1)))- 
1/6(8+8*(e4((2P1*1)/3))+16*(e4((2P1*1)/3)))*(-sqrt(e*-(2P1))))))] 


Input interpretation: 


of 327 a uaemiioes 1 - ee aeear: 
1 /(2{- = (- af e7(2) J(eenysaem 36)/2 _ - (84 9 pWa(2ri) | 16 e270) 
Ph 
—— 1. es ome Fs 
— | (2m) |- : (84 g plis(2mil 16 e320) (-V« (2) }} 


fis the imaginary unit 


Result: 
— 0.309919990617579495612443120999310902414278208606252839197924772... 


1.61039151009275231770429576156663 112764537 16245955224984560350... i 


(using the principal branch of the logarithm for complex exponentiation) 


Polar coordinates: 
r = 1.63994 (radius), @ = -100.893° (angle) 


2 
1.63994 = C(2) = ie = 1.644934... 


Series representations: 


rofl e¢ fo ison “pyri le ey} l ey aaa 
1 /{2[- (- Ve 2m) (¢-(2n)\(3.86112 *12) (32) - = (84 g e273 4 16 gl27H3) 


/ 64 | | 
ee 1 eos ei. - 
(-yV¥er” - = (8+ Be TF 416 Or) (-1) Yer” \|= 
: } 
- ga —2mkyj 1) 
he "Y (-2), 


16 (1+ 367179 4 2(e°27)99502) Sm = 


12 


1/(2 (- (- Ve =(27) een aac 4) ale 32) — = (8+ 86° + 16¢ (27a\/ e) 
1 ‘iy , my - 
= =. (p+8e°7* 5 een) (<1) Ve? } = 
3 
om (-1yY k(-: ak {e?* 29} zg" 
k! 


16(1 4 3 pit! rs + 2 Soe neee Vz. o 


i mm, | 
1 

| 
i 


ee eG ae 
OF (NOL (Zo EK al id — oo 


1/(2 5 (- Ve =(2 7) a a 364) ale 32) — = (8+ oe (274) ‘3 l6e (2) 3) 
1 / in . 
—(8+ 80°"? 416 fen (-1) ¥ e 2” } _ 


1 eo 
(=1)° = 
3V0 
co 1 | 
in > ~ 8) TU) 


Res,._;(-1+e7")“*T(- 
fm! is the factorial function 


q (1 43 el@iny3 43 ete a 
(a), is the Pochhammer symbol (rising factorial) 


I. is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 


7 — 
2=i7] 


From: 
The twisted sector of the world-sheet orbifold, to be identified with the open-string 


spectrum, starts with the annulus amplitude 
N+M+M)? _ 2! mgG%m 
A=! - Eo0(Va) > g2™r™ 
N+wM+aM N+0M+wM) _ 
Wi tem rani (ya) + STEM eM (Va, (2:10) 


| wo 
‘| 
5) 


are =0,0(\/9) >» gi” am 
(N +QM +wM)? 


A = 
6 
WV rom +oM) 5, (/a) + : 


6 
13 


Z - 


(32%2)/6*(sqrt(e*-(2P1)))*(e4- 
(2P1))4((3.86112*36)/2)+1/6(((8+8*(e4((2P1*1)/3 ))+16*(e4((2P1*1)/3)))))42*(sqrt(e4- 
(2P1)))+1/6(8+8*(e4((2P1*1)/3))+16*(e4((2P1*1)/3)))42* (sqrt(e*-(2P1))) 


Input interpretation: 


2 | 
32 Of (am) ¢_-(2m)\(3.86112362 , 1 1/3 (20a) 13(2niyy2 ,/ (2m 
ie feo M +—(8+8 ET) 4 16 ery yee” 4+ 
6 : 6 : 
J 1/3 (208) 1/3(20iyy2 ,/ (2m 
= (8 +8e Cee iee Veo 


fis the imaginary unit 


Result: 
— 5.99232999924308530205259288781295089690096456040778750665979665... 


2.395 1584648634297904 1909920428660785938848574172715092310553898... 1 


(using the principal branch of the logarithm for complex exponentiation) 


Polar coordinates: 
r= 645328 (radius), @ = —158.213° (angle) 
6.45328 


Series representations: 


lj; | 2 ie . + 1 be ty a ee 
6 [ | e [eo een ss 39° + = (8 + g fms 7 ine | WV @ + 
| l J am py il oy Ee a _ is 
; (8+ g tras + ley uf ee) 


(21 m3 Silt ey - ai 


genes + pie a 


: | 
a k! 


b4 
q (i+ 6e +9 


1 —_ wee iy 1° wi l i aw fh — it Pa, _h 
- [V go ieee we + , (8 $B 4 16 OPP yee” 4 
| 1 —_ - | i —_— pl 1 a 
6 [8 $6e0T "+ 162" zs W go 


Fel — —e = nw. 
roe (1 a gece + g eftinA + 8(@° aaa v Zo 


on (= 1° (- kK =k 


|, (e°*" = Zo)" 2 


k! 


1 
2 
k=0 
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: = er | | 1. an, es oad 
[Ve?” (e-(2m) (3.86112 aie 392 4 - (8 gp e2rid , 16 2732 . f j-{2m) : 


1 

6 | : 
1. —— aces Pee 
5 (8+ 880" es 16 ro e (2) — 


(233 og ptm . 2p (er) 





! | 
~ 32(1+6e 
IVa 
im 


| - : a 
URES; (—1+ e")' r(-5 = 5} ris) 
je0 | 


fl! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 
IR is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 
2=2y 


1/4((((3242)/6* (sqrt(e*-(2P1)))*(e*- 
(2P1))4((3.861 12*36)/2)+1/6(((8+8*(e4((2P1*1)/3 ))+16%* (e*((2P1*1)/3)))))42* (sqrt(e4- 
(2P1)))+1/6(8+8*(e4((2P1*1)/3))+16*(e4((2P1*1)/3)))42* (sqrt(e*-(2P1)))))) 


Input interpretation: 


1 (320 f jam, -(20)(3.86112-36)/2 1 , 1/3(2ni L3(2ri)y2 ,f (2x 
7 We {27) le { my : VO 4 = (8+8e° {2 71) ai l6e ar ™) . e {27 + 


4| 6 


l oe nines a 
s (8 4 g e327) . 16 pl32nI)2 af 2) | 


fis the imaginary unit 


Result: 
— 1,4980824998 107713255131482219532377242252411401019468766649491... — 
0.5987896162158574476047748010716519648471214354317877307 7638474... 1 


(using the principal branch of the logarithm for complex exponentiation) 


Polar coordinates: 

r= 1.61332 (radius), @ = -—158.213° (angle) 

1.61332 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 


1 fl [ , Pe a seg ay 
1 eV i ne = 
; (8+ 86°"? 4.16 sero Ve” _ 


cx K =2 9k se 
16 (1 + 6g tine + g pitts + 8 (e he a 3 (-h & l+e | ah 
3 = k! 


1 fl ) 1 - 
; = 39° Wee” ‘ee 36/2 + - (8 + g eras + ice | vee” + 
- (e+ g paras + 16TH? Ve? | _ 


(1+ Ge 4g ME 4 Beer) Ving 


(- * (-5), (€?* = Zo)! Zo" 


ha 
> SS! ——— for (not (z9 €R and -2< z= 0)) 
k! | 


k=0 


= 
3 


Lf ao ee l " ate ce 
= 39° pen ej a6) 2 a = (8+ g feral + 162"? s {2 7) + 

l -h I EE i 

6 (8 + gecrHe +16 pee V ee" = 


(2imyf3 





+ g pitt +8 fee er 


1 
- 8(1+6e 
3V—0 


» Res,__;(-1+e~")* r(- - 5} r(s) 
y=0 


i 


rl! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


IR is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 


T— oF 
2=L7] 
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((((32%2)/6*(sqrt(e*-(2P1)))*(e*- 
(2Pi))*((3.861 12*36)/2)+1/6(((8+8* (e*((2Pi*i)/3))+16* (e((2Pi*i)/3)))))*2*(sqrt(e?- 
(2Pi)))+1/6(8+8*(e*((2Pi*i)/3))+16*(e*((2Pi*i)/3)))*2* (sqrt(e*-(2Pi))))))*3-(11-Li 


Input interpretation: 


Ane 
32 of pAt2m) / (20) (3.8611236)/2 1, 3c) oo 
ae e {37 ) [e { "y Ih I + 7 (848e iad wa l6e" | We {2i7) + 


6 
3 
1. a eee oe raed fps 
= (8+ g plfaerh + 16 he | e (25) | _ (ll- li 


fis the imaginary unit 


Result: 
— 112.04258850943851212605887078030150958 1586866845043144502835890... 


254.27567876768 160545495 1696217358193087768537105139069300227701... i 


(using the principal branch of the logarithm for complex exponentiation) 
Polar coordinates: 


r = 277.866 (radius), @ = -—113.78° (angle) 
277.866 result very near to the value of Planck multipole spectrum data 278.34 


Series representations: 


Le sas os eed en ia ae es as 
- [Vee (e2m)\(3.86112 012) 392 7 - (8+ 9 paris 16 e273) f e@l2™) P 


Ll a ae ——\3 
= (8 + Be TOP 4 16 PTE)? Vf eM -~i(11-1)= 


262 144 





» (-1)" (-14 e "7 (- : he 


' 
i kK! 


17 


lé] = : ' 1 oe = ia 
- [Venn (e(2n))(3.86112 ell + -(8 aR el2tiv8 , 16 e278) Vf e72 % 


64 


1 =a <a Pe 3 
7 (8+ 880 416607 FP Ve?” -~i(1l-))= 
— 1 , | 7 
-~105+ yen 64 (-1)* (1+ 622174 49 e4in3 saleje 
ak) | | 
k=0 
1 


(- zl Vaile 223) oy for (not (Zo €R and - 


a 


l : Ns _ "5 i l ww tht w= phi 1 at 
iE [y ee" fier n een ee + = (8 + Be TIE ine" | vet” 4 
a ] an) i i. 





om l a gies _ 
-~105+ S - 29 (1 + 4 ecInes + 92!" ris +8 (e*” pean] 


i 3VT 
3 
— 5} 7) 


(Res... f-1+e°")* r(- 


i 


fl! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


I. is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 


Fo oF 
oi 


6.45328((((3242)/6*(sqrt(e*-(2P1)))(e*- 


(2P1))4((3.861 12*36)/2)+1/6(((8+8(e*((2P1*1)/3))+16(e4((2P1*1)/3)))))*2(sqrt(e”- 
(2P1)))+1/6(8+8(e*((2P1*1)/3))+ 16(e*((2P1*1)/3.)))42(sqrt(e*-(2P1))))))*3+51 


Input interpretation: 


2 
re | 1: 1 he: 2 Fe at 
6.453238 rT paee tenis aie 36) 2 + : (8 + g pl32ri ie 16 e322 dye 


4 
1 Ti wen li etre _ a= 
=f ger 4 - (8 + ge fSler + 16 ¢ Aer Ve (20) | 4 oI 
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pis the imaginary unit 
Result: 
= (23.042... = 
1571.36... 


(using the principal branch of the logarithm for complex exponentiation) 


Polar coordinates: 
r = 1729.75 (radius), @ = -—114.709° (angle) 
1729.75 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


Series representations: 


Ls f ia. — 1 o fe 
6.45328 - [ go" eo ~ 39° rs = (8+ g pletis + 16ert a 


1 = , 3 
yer" + = (B+ Be + 16) Ve?” | +5i= 


(2am) /3 att wis <25 ak el 


5i+62655.1(1+6¢ +9 
; = rik % 
c (- 1)" (-1+ e777) a . 
k _ 


k=0 


+ 8le 


1 | [ | | i l I : ay 
6.45328 = [y en eo a 39° + - (8 + g eras + 16 e795) 


| 1 - ao. 3 
Vet” 4 - (8+ 8 eT 4 16 eT PEP yo OM ie 


ta 


5 i + 6.45328 >: — 64 (-1)° (14 68 EP 4 gel 4 B(e ATP) 


13k! 


i 


3 
i] 

(-5) V2q (e 7" -— zo)" | for (not (zp €R and -o< Zo $ O)) 
ok 
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1 ng - / 3 
vee” + = (8+ g pl2riys + 16 627A een +5;= 


l — oD , i 1 ria 4 
6 asqoR F (yer? (e-(2m))(3.86112 7” 327 4 = (84862799 4 16 62799)2 





" 
WT 


5 Vin — 0.00597526 (512(¢ 77) + (8 + 24 @1/9)?)8 


73 
1 
) Res s__j (-1+e°°")" r(- a 5} rs | 


j=0 





fl! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 
IR is the set of real numbers 


D(x) is the gamma function 


Res f is a complex residue 
f=2) 


L6o((((32"2)/6(sqrt(e*-(2P1)))(e*- 
(2Pi))*((3.861 12*36)/2)+1/6(((8+8(e*((2Pi*i)/3))+16(e*((2Pi*i)/3)))))*2(sqrt(e”- 
(2Pi)))+1/6(8+8(e*((2Pi*i)/3))+16(e*((2Pi*i)/3)))*2(sqrt(e*-(2Pi))))))*3+(2*7)i) +i 


Input interpretation: 


Z 
a _ —_ 1) wi 
6(( : alee” fern eres 36) /2 + 
| 1 Ti 4 li ae a | = 
= (8 + ge faler + 16 eer Ve (27) + 


4 
l | aa rl ol = 
-(8+8e 00" +16e OMY ¥ ee” | 4+ (2 Di} 


fis the imaginary unit 


Result: 
— 1792.681416151016194016941932484824 1533053898695206903 1204537424... 


3683.410860282905687279227 13947773 1089404296593682225 10880364322... 1 


(using the principal branch of the logarithm for complex exponentiation) 
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Polar coordinates: 
r = 4096.49 (radius), @ = —115.952° (angle) 
4096.49 = 4096 


Series representations: 


16|( [ye“?* (e-(2m) (3.86112 i foe = (8+ g 2703 4. 16 p2aH/9)2 


_| -(am . 1 2rii/3 . a¢ (2niyf3\2,/ (23 
“le (27) + = (8+ Be" Th + l6e! Th e {2.7) < 


— 1 k ~Imyk 
b2% 7[4iztit+ 16/1454] > — 64-17 |[-l+e ~~ 
Jnimsero[isie [SE orca ase 


3 
(1 + a + 9 tin + 8(@ 7) (- - | | | 
k 


; 6((- [yee (em (3.86112 °012) ga? : 
\6\ Lig, g 2703 5 16 g(2nv/Sy2 V 2m : 
= (8+ g 2703 4 16 g270/9)2 Ve#) G2 7) +i _ 
a of ey eae 64 (- 1k (14 62179 4.9 ti 4 g (e728 )69-5002) 
. oo" 


1 


(3), Vie (e?*- 22") 


for (not (zp €R and -—m< z, = O}) 
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l 1 om - , i 
| 1 = pl ee — 
- [8 +86" F 4166" ee WV ae 


1 2 ie ag 3 
: (8+ g fers + wee)? Ve?” 452 7) i a 
: ce 
i+16|14i+ » - 
j=0 WOT 
: 3 
(Res... (—1+ ey: r(- oa 5} rs] | 


Zama 45 m3/3 69.5002 
(207); P iW), 





32(1+6¢ +9 +8(e~") 


ml! is the factorial function 
(a), is the Pochhammer symbol (rising factorial) 
I. is the set of real numbers 


I(x) is the gamma function 


Res f is a complex residue 
f=2) 


(6.4533((((32%2)/6(sqrt(e*-(2P1)))(e”- 
(2P1))4((3.861 1*36)/2)+1/6(((8+8(e%((2P1*1)/3))+16(e*((2P1*1)/3)))))42(sqrt(e’- 
(2P1)))+1/6(8+8(e*%((2P1*1)/3))+16(e4((2P1*1)/3)))42(sqrt(e*-(2P1))))))*%3+51)4 1/15 


Input interpretation: 


Z 
a ( a = i 15 a 
l Ti a ah Ti ae = at 
= (8 + g paler + 16¢)82@ray Ve {27} + 


3 
1 Ti = ph Ti sa - 
fis the imaginary unit 
Result: 


1.62924... - 
O218 755... 2 


(using the principal branch of the logarithm for complex exponentiation) 
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Polar coordinates: 
r = 1.64386 , @=-7.64725° 


2 
1.64386 = C(2) = = = 1.644934... 


From: 

Extremal Black Hole Entropy - Ashoke Sen - Harish-Chandra Research Institute, 
Allahabad, India — October 2009 

Cut-off: r < rof(@) for some smooth periodic function f(@). 


= the boundary of AdS, has finite length L « Ip. 


Z(tinite) ig defined by expressing Z as 


7 — eCL+O(L-') , 7 (finite) 
C: A constant 
Equivalently: InZ‘nite) — limp... (1 -L4) InZ 


The definition can be shown to be independent of the 
choice of f(@). 





L=length; C=constant; We consider L=2 and C=3; CL=6 
We shall consider quarter BPS dyons in type IIB string 
theory on K3 x S' x S' and focus on a special class of 
states containing 


D5/D3/D1 branes wrapped on 4/2/0 cycles of K3 x (S' or S*) 


Q: D-brane charges wrapped on 4/2/0 cycles of K3 x S* 


P: D-brane charges wrapped on 4/2/0 cycles of K3 x S' 





Q and P are each 24 dimensional vectors. 
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1. Quantization of the RR 3-form flux requires that 2/s € ZZ 
2. Ordinarily an orbifold of this type will change the 
asymptotic structure of space time but in AdS,j it 
preserves the asymptotic boundary conditions. 


3. The contribution to Z from this saddle point is given by 


e 


rier C Q2P2 — (Q- P)? A 


Thus its contribution to Ze) is of order 
40 C Q2P2 — (Q. oe 
lts contribution to dpor(Q, P) in the classical limit is given 


ay 
Ser ayo a 


This is the same behaviour as of f(Q?/s*, P*,Q -P/s). 


Note: The infrared divergent part is also divided by s and 
gives a coniribution to the exponent: 





CL/s=CL+O(L*) 


from the above expression, 


exp[Swaia/S] = exp | 27,/Q2P2 — (Q-P)?/s 





Whence, 


For: Q°>0, P’>0,and(Q- P)’<Q°P’; s=(l,...19); s=8;9>0; 25>0 


(2*7)42 < 25*9 : 196 < 225; Q°P?=225 (Q- P) =196 
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(Q=3; P=5; P =25)=a [Q°P=225 (Q- P)=196]=S 


We obtain: 
Exp[2P1*sqrt(225-196) * 1/8] 
Input: 


1: 
exp27V 225 — 196 ] 


Exact result: 
ol V29 x\/4 


Decimal approximation: 
68.682782495 160562268885830027229902806145785829706890646386565832 


68.68278249... 


Property: 


; 29 rl ‘4 
e! "* jc a transcendental number 


Series representations: 


ns gp k (12) 
2/82 V 225-196 l4nV 28 Teg 28™ | k 
Fs =F 


| . ¢ Lye 

ig af Ja Og Bl at “| \- Ie 
polba V 225-196 __ exp 5H 28 Ss 28 
| k=0 


bo je 


kt 
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0 Res, 28°* T(- 


avr 


ee : = 5)T(s) 
pulbaV 225-196 _ exp 


Integral representation: 


ficoty F(s)T{-a-5) 4, 
I’, oot} zl as 


(l+zy = 
(278) 0 (=a) 


(554+2)/((1/2((Exp[2P1*sqrt(225-196) * 1/8])))) 


Input: 


3 + 2 


5 exp(2.x V 225 - 196 x >] 


Exact result: 
114 @ Y 2? m/4 


Decimal approximation: 


1.659804624369033405503763365722147751362833674529959035 1888778016 


1.659804624369.... result that is very near to the 14th root of the following 
Ramanujan’s class invariant Q = Beaty = 1164.2696 i.e. 1.65578... 


Property: 


-(V¥29 1/4 


1l4¢ is a transcendental number 


Series representations: 


90 + 2 114 
l aypf2 sf 995_ 106) ; | ly 
= k | 
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30 + 2 114 


ae. _- ££. cae ay § 1 
> exp( 2 V 225 — 196 | exp | #28 ah 1 7 


55+2 4 
* exp/ nV 225 — 196 | (LaF, 1 28 r{-2-s}ris 
aij avr 


From: 


eee 





Exp[P1*sqrt(225-196) * 1/8] 
Input: 
exp( V 225-196 =) 


Exact result: 
el V 29 x \/8 


Decimal approximation: 
8.287507616597438896672073766693547 1309306965676624261823030657204 


8.28750761659... 


Property: 


iy 20 6 . 
e' “l" is a transcendental number 


2/ 


Series representations: 


—______ mo! 9g yo g—k Lye 
pil@xV 225-196 eaN 2 2-928 | k 


: | 1 \k 

an VOLS Eee ed 
pliBxV 225-196 = exp = V 28)" 28 k 
= k=0 


ba 


Kk! 


wo Res, 28°‘ T(- 


l6Va 


ee 1 _ s\rs) 
~U8x V 225-196 a_i 


= €xp 





Integral representation: 


ii oo+y Is) F(-a-5) 
<i co+}¥ a 


a 


ads 


(l+z) = : 
(278) 0 (=a) 


1/5* Exp[Pi*sqrt(225-196) * 1/8] 
Input: 


] | l 
: exp(r V 225 - 196 


Exact result: 


1 (39 xs 
ee | 
5 


28 


Decimal approximation: 
1.6575015233194877793344147533387094261861393135324852364606131440 


1.6575015233.... result that is very near to the 14th root of the following 
Ramanujan’s class invariant Q = Ce ee = 1164.2696 1.¢e. 1.65578 


Property: 


1 (Va9 x\/s 
: e'* ™'" jc a transcendental number 


Series representations: 


a ae ee 
- exp( = 1 V 225 — 196 | = - exp|— 1 V¥28 ) 28°"| 2 
5 8 3 6 k=0 kK / 
: ff L a 1) 
Ll ofl. 1 {1 ee ee 
[= x V'225- 196 |= — exp] <x V28 D) a 
| | a ! 


— x 
3 Pls 


mo Res, 1, 28-* T(- 


lovin 


Lis 
: = 





1 ‘1, | 1 
: exp| = mW 225-196 |= 7 EXP 


We note that: 
((CExp[2Pi*sqrt(225-196) * 1/8]))) / (CExp[Pi*sqrt(225-196) * 1/8]))) 


Input: 
exp(2x ¥ 225 - 196 x 3] 
exp(x V 225 - 196 | 


29 


Exact result: 
el V29 7/8 


Decimal approximation: 
8.28750761659743889667 2073766693547 1309306965676624261823030657204 


8.28750761659... 


Property: 


(V29 x ‘8 
e" is a transcendental number 


Series representations: 


1 
Logit ox -k] 5 
exp(21V225-196) “> : TV AE Dia0 78 |: } 


exp( 5 2 V225 — 196 | exp} ee ce : } 


a 


: © Luky 1 
1 4) on \-35) [-z}. 
exp(2 nV 225 — 196 | ex TV 28 Deon yy | 


exp(2 x ¥225 - 196 | 


=0) Kk! 


| ; von car) 


~ -s,j_l_, 
w LjuoRes, 1 |, 28 ‘r(-5-s) ris 
eH 
one 8vir 


exp(2 x V225 - 196 | 


exp(< rT «| 395 — 196 | : a0 Pees 3874 r(-3-3) “4 
ep: — —_—__ ...7—----- > 
16 Var 
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(((Exp[2Pi*sqrt(225-196) * 1/8]))) * ((CExp[Pi*sqrt(225-196) * 1/8]))) 


Input: 
| | 1 oe 1 
exp( 2 V 225 — 196 - Jexp(x ¥ 225 - 196 3 


Exact result: 
2(3 ¥29 7/8 


Decimal approximation: 
569.2090830577484087405 10304188327894932968 13592765 101743621665775 


569.209083... result very near to the value of the Phi frequencies Table 568.729 


Property: 


3V29 ri. 
e T) is a transcendental number 


Series representations: 


1 
exp(- mV 225-196 Jexp( = x ¥ 225 - 196 = 
l cx PL l oo 
an| = N28 » 28" 2 ) en nV 28 


k=0 


exp(= 1 V225—196 Jexa( x V225~ 196 ) = 


(- aft ., — a cahcde 
ae vey | exp VB Y A 
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exp(= WV 225 -— 196 exp - a V225 = 196 | = 





mDPoRes, 1,28 °T(-5 -s)T(s) 
exp = 
l6Va 
m ERs, 1, 28‘ T(-< -s)T(s) 
exp} SJ_JfTH 
ava 





1/35 1.494(((((CExp[2P1*sqrt(225-196) * 1/8]))) * ((CExp[Pi*sqrt(225-196) * 1/8])))))) 


Where 351.494 is a value of the Frequency System based on Phi 


Input interpretation: 





(exp(2n V225— 196 ~)exp(x 7225-196 -)} 


351.494 


Result: 
1.6193991449576618910721386543961714707305619325725361384154968726 


1.6193991449.... result that 1s a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 
exp( 2 x ¥225 - 196 J exp( 2 x V 225 - 196 | 
351.494 


l i 1 l ih 1 
0.002845 en _ 7m V 28 S28" | 2 } en 1V28 ) 28" | 2 ) 
k=0 KJ} | k=0 k 
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exp( * x ¥ 225 — 196 | exp( 2 2 V 225 - 196 | 


351.494 
1 \k 


: =A ee aa : ae 
0.002845 exp cD) ont x V5 BT 


exp( 2 x V'225 - 196 | exp( 2 x V 225 - 196 | 


351.494 ' 
a a= 5 ' a | 
To ea 28° T(-> -5) 7 


0.002845 exp 


16V0 
m DpoRes,_ 1, 28" 1-5-5) - 





avn 





From: 


Quantum Black Holes - Atish Dabholkar 


We have: 
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The entropy function (10.11) is invariant under these transformations. Since at its 
extremum with respect to u),;; the entropy function depends only on P O , U1, Ug, Ug 
and u, it must be a function of the O(22,6) invariant combinations: 


Q° — OA, PS PL, P: Q.-P= Chet 


agp} 33 


(10.15) 


besides v1, v2, ug and u,. Let us for definiteness take Q? > 0, P? > 0, and (Q- P)? < 
Q? P?. In that case with the help of an SO(22,6) transformation we can make 


i. —_ Bi: a 0, fi. 2 E).2P: — 0 : (10.16) 


where J, denotes the r x r identity matrix. This is most easily seen by diagonalizing L 


( 7 4 (10.17) 


In this case Q and P satisfying (10.16) will have 


to the form 


QO,=0, P.=0, forl<i<22. (10.18) 
Let us now see that for P and Q satisfying this condition, every term in (10.11) is 
extremized with respect to uw), for 


uy =1,. (10.19) 


Clearly a variation dujs;; with either 7 or 7 in the range [7,r| will give vanishing con- 
tribution to each term in d€ computed from (10.11). On the other hand due to the 
constraint (9.9) on M, any variation 6M;,; (and hence duy,;;) with 1 < i,7 < 6 must 
vanish, since in this subspace satisfying (9.9) requires M to be both symmetric and 
orthogonal. Thus each term in d€ vanishes under all allowed variations of way. 

We should emphasize that (10.19) is not the only possible value of ua, that ex- 
tremizes €. Any uy, related to (10.19) by an O(22,6) transformation that preserves 
the vectors O and P will extremize €. Thus there is a family of extrema representing 
flat directions of €. However as we have argued in $4, the value of the entropy is 
independent of the choice of way. 


ng 112 log(.S) + 24 log (nla — iS)) + 24 log (n(a +iS))] (13.8) 


6(A,\) = 
Consequently, the Wald entropy corrected to this order is then given by 


Q-P 
Pp’ 





Swwald = T+ (Fr? = (Q : P) - + 6417 (« = 
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The Dedekind 7 function is defined as 


n(r) = 4 Ha =}: (B.20) 


n=1 


q=e™": Imt>0O; q=e" 


(Exp(2Pi))(1/24) product (1-(exp(2Pi))“n), n = 1..1/196884 


Input interpretation: 


I 
196884 


BA | , len 
Vexp(2m) |] (1-exp"(2m) 


n=1 


Result: 
el? 1.29927 


n(t) = 1.29927 


(Exp(2Pi))(1/24) product (1-(exp(2Pi))n), n = 1..1/21493760 


Input interpretation: 


I 
21493 760 


Vexp2n) [| (1-exp't2m) 


n=] 
Result: 
el? 1.20027 


1.29927 


where 196884 and 21493760 are values belonging to the following partition function: 






21493760 q* + 864299970 qg° + 20245856256 q7 +... , 
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where j(7) is the modular j-function and g = e*™"". 


n = e(P1/12) = 1.29927 
Q°>0, P’>0 and (Q-P)<Q°P’; s=(l,...19); s=8; 9>0; 25>0 
(2*7)42 < 25*9 : 196 < 225; Q°P?=225 (Q- P) = 196 


(Q=3; P=5; P-=25)=a [Q°P?=225 (Q- P) =196]=S 


We have: 


o(A,) = 


— Gaga [1210g(S) + 24 10g (n(a— iS) + 24log (n(a+iS))] (13.8) 


-1/(64P1%2) [12 In(sqrt(29)/49) + 24 In(1.29927(3/5-1*(sqrt(29)/49)) + 24 
In(1.29927(3/5+1*(sqrt(29)/49)) 


Input interpretation: 


12log( 2.) + 24 log(1.29927(2 i v29 ] + 24 log(1.29927(2 +; v29 )) 











4G 4G 49 FS 
64 x 
log(x) is the natural logarithm 
fis the imaginary unit 
Result: 
— 0.0284746... — 
QH.0920351...8 
Polar coordinates: 
r= 0.0963393 », @=--10/.191" 


0.0963393 
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Alternative representations: 





(12 log| ad + 24 log(1.29927 (2 ~ a + 24 log(1.29927 E + ‘v2 NN) (-1) 


12 log(a) 1 = 
- — og(a) log, | —— |+ 
gel & Pal 49 
| | 3 Ewv29 3 EW? 
24 log(a) log,,| 24 log) 1.29927 ae re + 1.29927 a 


49 

















(12 log( “2 a + 24 log(1. 29927 (3 - ee | + 24 log(1.29927 [ + ‘v2 \\)) (-1) 











49 _ 
64 1? _ ST 
12 log, (2 22) 4 24 log, (24 log(1. 29927 (3 + ws } + 1.29927 (: = x ) 
- 64 x 





(12 log{ <2 | + 24 log(1. 29927 (3 - ae | + 24 log(1.29927 (3 + ‘v2? )) (-1) 


4G 
sal ae : v29 
642 t Ll 49 


64 1 
3 aE 3 iV¥29 
a4 iy |i og! 1.29927 4 - 1.29927] = - 











Series representations: 





4g 


siete (fh 


2 oe{0-7056 + 24 os{0.79862 + 0.0265157iV 28 ) 28 | 


k=0 
0.0265157 i ¥ 28 » 28" | 2 \ 
. | k 


k=0 


(12 log{ ¥22-) + 24 tog(1.29927(3 - 422) + 24 tog(1.29927(3 + 2)}}) (-1) 


Beh pe 
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(12 log( ¥22-) + 24 tog(1.29927(3 - 22) + 24 tog(1.29927(3 + 22)}}) (-1) 
gg 


1 arg(*= - Z| l 
——_, 3|3 logtzo) + | —_| tog{ —] + 1ogrzo)] + 
lox | 25 Zo 


1 
2 | arg(0.779562 + 24 log(0.779562 + 0.0265157 i ¥ 29 | - 
7 F 


1 
0.0265157i ¥ 29 - 20)| (tog{ — + log(zo)] + 
ih - 


ox E 
1 ¥29 
y0-(-1)"" —z9| +2(0.779562 + 24 log(0.779562 + 
k=1 k MA 49 | 


0.0265157 i V 29 ) - 0.0265157i ¥ 29 - s ig 


(12 log( *22-) + 24 log{1.29927 (= - aad + 24 log( 1.29927 (2 + ‘v2 ))) (-1) 

















49 _ 
= 64 x 
¥ 29 
arg{—x+ NG 
a(t 
- = _ 
2A ————— v.29 |-0.02651571 ¥29° ; 
an 
4n . - 
9logix) — 1 y 29 
Bl +>. 7 qf<1)' x" [-x+ + 
lox 4 16kx" | 49 
2. (0.779562 — x + 24 log|0.779562 + 0.0265157 i ¥ 29 ) - 
0.0265157 i ¥.29 " for x < 0 
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Integral representation: 








(to + 24 to(25007(§ - A) + aol .asea7(3+ SE ))-n 
_ 64 1° ~ 
~_ ¥ 2D 
* ((0.00609033 + (0.1875 — 0.5625 t) log(0.779562 + 0.0265157 i ¥ 29 ) - 


0.000159439 V¥ 29 — 0.000207154 i V29 4 
t (0.00516652 + 0.000621462 i V 29 )) / 
[n° t (—0.0324818 + (—1 + t) log(0.779562 + 0.0265157 i v 29 } 4 
0.00085034 ¥29 + 0.00110482i V 29 + 
t (-0.00918492 — 0.00110482 i ¥ 29 )})) dt 


Whence: 


Y s- 








Swald = 7+ GQ? P? — (Q- P)* + —s? (« - 7 


Pi*sqrt(225-196) + 64*Pi42*(-0.0284746 - 0.092035 11) 


Input interpretation: 


nV 225—196 + 64 n* (—0.0284746 + i x (~0.0920351)) 


pis the imaginary unit 


Result: 
— 1.06812... - 
58.1344... i 


Polar coordinates: 
r= 58.1442 (radius), @= -—91.0526° (angle) 
58.1442 


1/5* [Pi*sqrt(225-196) + 64*Pi42*(-0.0284746 - 0.0920351i)] 


Input interpretation: 


l 
- [x V 225 - 196 + 642° (-0.0284746 + ix (-0.0920351))| 


39 


fis the imaginary unit 
Result: 


- 0.213624... - 
11.6269... i 


Polar coordinates: 


r = 11.6288 (radius), @ = -91.0526° (angle) 


11.6288 result very near to the black hole entropy value In(139503) = 
11.845841... 


Series representations: 


1 
: (x V 225 — 196 + 64 n° (-0.0284746 - i 0.0920351)] = 


~0.364475 x - 1.17805 in + -7 +f 28 » 28" | 2 | 
S k 
k=0 j 


1 
; (1 V 225 — 196 + 64 n° (—0.0284746 — 1 0.0920351)) = 


l = 
0.364475 n° —1.17805in’ + —n V 28 >) 
5 : k! 


k=0 


l 

; [7 V225- 196 + 64 n° (-0.0284746 — i 0.0920351)] = 

Olay",Res_ 1.28 °T|(- 
j= s=-3+) 


Vin 


: = 5} Tis) 
~0.364475 n° — 1.17805 in + 
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((Pi*sqrt(225-196) + 64*Pi42*(-0.0284746 - 0.092035 11)))*1/8 


Input interpretation: 





Vav 225-196 + 64 nt (-—0.0284746 + i « (=—0.0920351)) 


pis the imaginary unit 
Result: 
1.629062... - 
O.32/79314... 8 
Polar coordinates: 


r= 1.66174 | @=-11.3816° 
1.66174 result very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gsos/G1o1/5) = 1164.2696 i.e. 1.65578... 


Or, for d = 0.9991 104684: 
Pi*sqrt(225-196) + 64*Pi*2*0.9991 104684 
Input interpretation: 

nV 225-196 + 642° « 0.9991104684 

Result: 

648.0107991... 


648.0107991..... result very near to the value of Planck multipole spectrum data 
645.593 


sqrt(((Pi*sqrt(225-196) + 64*Pi%2*0.999 1 104684))) 


Input interpretation: 





V aw V 225-196 + 642° « 0.9991104684 
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Result: 
25.45605624... 


25.45605624.....result very near to the Sgy black hole entropy 25.1327 


All 2nd roots of 648.011: 


25.4561 e° = 25.456 (real, principal root) 


25.4561 e* ~ —25.456 (real root) 


Series representations: 





V rv 225-196 + 647° 0.99911 = 


ks 
~14+63.9431 9° 47° 29 Dif 2 |(-2+ easaans? sy 29 )* 
Vv ; | 
k=0\ 4, 


V rv 225-196 + 647° 0.99911 = 


: oo (= Ly (- ae (- 1 + 63.9431 ri +7 ¥29)"* 
V-14+ 63.9431 9° +a ¥ 29 2; Sa 


k=0 








V rv 225-196 + 647° 0.99911 = 


: EL 
a ee (— 5), (63.9431 2° +1 ¥.29 - zo)” zo" 
a k! 


P = + 3 : t arr 
for (not (z5 €R and - 


r Tl 
| is the binomial coefficient 
i, I 
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mn! is the factorial function 
(a), is the Pochhammer symbol (rising factorial} 


I. is the set of real numbers 


(((Pi*sqrt(225-196) + 64*Pi*2*0.999 1 104684)))41/13 


Input interpretation: 





nV 225-196 +64 n°» 0.9991104684 


Result: 
1.6454153981... 


Z 
1.6454153981.... = C(2) = 7 = 1.644934... 


We have that (see reference A. Sen talk): 


2. Ordinarily an orbifold of this type will change the 
asymptotic structure of space time but in AdS, it 
preserves the asymptotic boundary conditions. 


e exp C ne od ete (oe aa 





exp a Q2P2 — (Q. a 


For CL=6 and 
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We obtain, from the above already calculated expression, from 


ANTS c Yea Hae 





e6 *exp[Pi*sqrt(225-196) * 1/8] 
Input: 
e° exp(x V 225 — 196 » =| 


Exact result: 
ebtlv 29 x)/8 


Decimal approximation: 
3343.41919882575 7622557748 1087369725329 17036880896958932348948 1356 


3343.4191988... 


Alternative representations: 


1 | ‘1 
e” exp(- mV 225-196 = 2° exp = mV 225-196 ) forz=e 





| 1 , 1 Fy 
e° exp( - nV 225-196 =" exp(- mW 225-196 fora = — 


log(w’) 
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1 
e° exp - nN 225-196 = en 


1+ 
8 =1+coth(3)/ 


| — 


Series representations: 


1 1 = 
e ° exp( - nV 225 — 196 - ex nV 28 > 28" | 
k=0 


a bli 


Ji 


k==o5 





1 
e ° exp( - nV 225-196 | = 


k xk 14 
fl sf, | arg(29- x) 1) co (—1)" (29-x) ei oo gk 
a2 rex BB=M) ye HE Ta Quin 


- 1 i cg es oe 1 i} 
{| | © +t % alll a LF] 


1 

e° exp{ - nV 225 - 196 | = 
1 (29 — oo (-1)* (29- x)" x*(-2), 

al renin |E—2 yz CGN) § 1 


an k=0 


k=-o0 


e6 *exp[Pi*sqrt(225-196) * 1/8] -233-13 
Input: 


1 
e° exp(n Vv 225 - 196 4 ~ 233-13 


Exact result: 
potty 29 n\/8 246 
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Decimal approximation: 
3097.41919882575 7622557748 1087369725329 1 7036880896958932348948 1356 


3097.419198825... result very near to the J/Psi meson mass 3096.916 


Alternative representations: 


a | 
e exp = nV 225 — 196 |- 233-13 = 
a | 
Z° exp| mV 225 = 196 )- 233-13 forzZ=< 


8 


q | 1 | 
e° exp = mV 225 — 196 |- 233-13 =w" exp| mV 225-196 |- 233 = 13 


| | 


ete | 





1 av¥29 \/ 2 
e° exp{ = BBS 196 )- 293 ~ 13 = 246 + exp 5 es 


=1+ coth(3) 


Series representations: 
‘1 
e° exp = mY 225-196 |- 233 -13= 


1 ox ; ; ox 
~246 + exp] -_x¥28 428 I, (6 
af: i » | ] > x (6) 


k=-o0 


a bl 


a 
e° exp = mV 225 — 196 )- 233-13 = 


1 ' . (2 _ . = (-1)* (29 — x) xt (- 1) ; 
— 246 + exp) — nexpli 7 a |} vx oes oe ak 
a | An kI 


ra) g* 


k=0 


; . 1 } —_-_ 7 1 
L } [4 f ey c ic A | 


fk! 
ay K 
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6 fl 
e° exp| - nV 225 — 196 )- 233-13 = 
co (—1)* (29 - x}* x* (- 


| l 
1 : (29 — | 
— 246 + anf rexplizx |) ve ——— 
x k=0 : 


Sy I,(6) for (2 Randx <0) 


k=-o0 


(((e%6 *exp[Pi*sqrt(225-196) * 1/8])))+64*16-276+5 


Input: 
ets 1 
e° expr V 225 - 196 - |+ 6416-27645 


Exact result: 
753 4 poly 2? a)/8 


Decimal approximation: 
4096.41919882575 7622557748 1087369725329 1 7036880896958932348948 1356 


4096.4191988... ~ 4096 


Alternative representations: 
1 | 
e° exp| - nV 225 — 196 |+ 64. 16-276+5= 


] 
2° exp{= 7 225 = 196 | + 64 16- 276+5 fo 


; 1 
e° exp| - mW 225-196 Js 64 « 16=-2764+5= 


1 | 
we exp{ = V 225 - 196 | + 6416-27645 
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o* exp(- mY 225 - 196 | + 64 16=-276+5= 


? =| | 2 
753 + exp [1 + ——__| 
| 8 =1+coth(3), 





Series representations: 
1 
e” exp( - nV 225 — 196 J+ 64. 16-276+5= 
l ae 
753 4exp| -rV¥28 ) 28 I, (6 
of; I d : \|> s (5) 


keeen 


1 
@ ° exp(- nV 225-196 |+ 64 16=-276+5= 
(29 — xy* x* (=: 


1 
1 so aaa8 x) oo (1) le _o 
753 vex Sex| __——— v= 3 Luin 


r . i Dk -ew 1 1 
or(x —€R andx <0) 


1 
o° exp( = nV 225 - 196 | + 64 16-276+5= 


HOO Ne 1 (29 - xy x* (- 2) 


1 
7 oo + orf rexpli Fy as i 


k=-o0 


k=0 


27*sqrt(((((e%6 *exp[Pi*sqrt(225-196) * 1/8])))+64*16-276+5))+1 


Input: 





| 1 
e° exp[1V'225 - 196 - | +64 16-276+5 +1 
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Exact result: 





6+(V 29 7/8 


14+ 274) 753+¢ 


Decimal approximation: 
1729.0884224900001646456544021439212426492269960256838769834885992 


1729.08842249... 


This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


Alternative representations: 





1 
: ° exp( — a 16-276+5 +1= 





mv¥29 \/ 2 
1+2/ / 753+ exp a 1 + et 
—1+COM(S3). 
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Series representations: 











fo we mrl ys TV az ‘i 
L427, sare exf >| >| ; |[752+¢° on 


8 an k 8 


Input: 





4] 1+274f 753+ e°8"™ 78 
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Decimal approximation: 
1.6438208330196690425019679026973391761989124126042024109495767103 


Z 
1.643820833.... = (2) = = = 1.644934... 


All 15th roots of 1 + 27 sqrt(753 + e’(6 + (sqrt(29) 2)/8)): 





6+(V¥29 x|/'8 


e 1.64382 (real, principal root) 


14+ 274] 753+e 






6+(V¥ 29 2/8 p(2iny1s 


1+27 ¥ /53 +e 


= 1.5017 + 0.6686: 









Le 27 V 753+ 02? 8 Aims 





~ 1.0999 + 1.2216: 








6+(V29 a}'8 (21/5 _ 9.5080 + 1.5634 i 


1+27V 753+¢e 








6HV29 r)/8  (8im/15 | _ 9171834 1.63482 i 


Ll+2/7 9 /53+¢e 
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Alternative representations: 








| i 
e® exp — xv 225 - 196 | + 64 16-276+5+1= 


Ll 
2° exp( — x V225— 196 | + 64 16-276+5 +41 fo 


| 1, 
e° exp — x V 225 - 196 | + 64 16- 2764541 = 





| av 29 \/ 2 
15) 1 + oy fod + €Xp ss [1 4 ont 
~1+ coth 






| ‘1 
a e° exp{ = 2 225 - 196 | + 64 16-276+5 +1 = 





1 
15! 27 w" exp — x25 - 196 |+ 64 16-276+5 +1 


Series representations: 






1 | 
e° exp — x V 225 - 196 | + 64 16-276+5+1 = 
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. I,.(6) 


k=-o0 





1V2 
& 


1s) 1427 | 7554 en OS 

















(2 )peeeenl SY) 
2 ||752 +4 e° exp | 
OV K 7 


Integral representation: 


cs His) F{-a~s) ds 

o. . a <1 Gory z 

(l+2) = Nw :C*SO ae RPI) and lafrel Zi 
(28) T(-a) 





[((27* sqrt(((((e*6 *exp[Pi*sqrt(225-196) * 1/8])))+64* 16-2764+5))+1))41/15-1]41/32 


Input: 










. 1 
e° exp(x V.225 - 196 - | +64 16-2764+5+1-1 


Exact result: 






32] 15 753 4 eetly 29 x8 | l 
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Decimal approximation: 
0.9863337798594537439203615426372293089042889520025442858078732952 


0.9863337798.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 





e V5 e*5 
a $< = 0.9991104684 
1+ \o°4/53 -1 —— 

—47~V5 
1+< 
1+... 


and to the Omega mesons ( &/#3 }5+3 | myq = 255 — 390 | 0.988 — 1.18 ) Regge 
slope value (0.988) connected to the dilaton scalar field 0.989117352243 = @ 


Az" above the two low-lying pseudo-scalars. (bound states of gluons, or ’glueballs’) 


Aj* | 0.943(39) [2.5] | 0.988(38) | 0.152(53) 


Ag | 1.03(10) [2.5] | 0.999(32) | 0.035(21) 
(Glueball Regge trajectories - Harvey Byron Meyer, Lincoln College -Thesis 


submitted for the degree of Doctor of Philosophy at the University of Oxford Trinity 
Term, 2004) 


Note that 


W2(2)-1 


32 


mo 
—-] 
6 


= 0.98638703 13564812915... 
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All 32nd roots of (1 + 27 sqrt(753 + e4(6 + (sqrt(29) 7)/8)))*(/1S) - 1 





ier ate 


\ 








a9] 15 
\) ¥1+27V 753+ 


SHN29 2/8 _ 7 off ™/16 _ 0.96738 + 0.19242 i 








32] 15 ivao xii fa oh 
| ONV29 a8 1 ef 8 0.91125 + 0.37745 


1427 V 753+¢e 








32) 15 | | mo ~if PENT 
: 1427-7534 e0H¥2? V8 _ 7 of!/16_ 9 9901140.5480; 








42/15 64{¥29 2/8 


114297 7534+¢e ~1 ¢! 9 0.69744 +.0.69744 i 


Alternative representations: 





oa 
e° exp{ = x V225 - 196 | + 64 16-27645+1-l= 


er oaas 
| =1+ coth(3) 
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my 29 





32) —1 + 13) 14+ 27 753+ exo 


=1 e° =~ 0.986334 (real, principal root) 














1 
| e° exp( = mY 225-196 


8 


42) 15) 97 ) +64 16-276+5 +1-1 = 





1 
A] 18] 27 2° exp( — x V225 + 196 | + 64 16-276+5 +1 -1 for: 





7 ‘I 
e° exp{ = x V225 - 196 | + 64 16-276+5 +1-1= 


V2 \ : 
~14 —————_ 
1 = tanh(3). 











32) 14151427 


Series representations: 







ye 
e° exp{ = V 225 — 196 | + 64 16-276+5 +1-1= 


32) —] +15 L+2/ 








ae 15| a7 







1 
e° exp( = nV 225 — 196 


3 ) +64 16-2764+5 +1--1 = 


32] —] + 15) 1 + af 
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| q | 
e* exp = 1 V225 - 196 |+ 64 16=-2764+5 +1-1= 








32) —1 +15) 1+ 27 753+ exp“ [o(6) + 2)" 1k(6) 
k=1 


Integral representation: 


he o+y (5) [(-a-5) ads 
a fai cob x | 
(Am 8) 0(=a) 


(((e%6 *exp[Pi*sqrt(225-196) * 1/8])))A1/17 


Input: 





le exp(V 225 — 196 


Exact result: 
pl 17+ V29 1)/'136 


Decimal approximation: 
1.6117784434680193340117176760747666614638906670561353241479803961 


1.61177844.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Alternate form: 
pl/136 (484V 29 7) 


All 17th roots of e*(6 + (sqrt(29) z)/8): 


6/174+(V29 1\/136 0 
e +N d e =1.6118 (real, principal root) 


5/7 


polly ¥ 29 7)/136 pl my17 1.5029 + 0.5822 i 


pllTHv 29 w|/136 et m/l? ~1.1911+ 1.0858 j 


eollT4 ¥29 1/136 plGimyl7 0.7184 4 1.4428 j 


el I7H{V 29 nV/136 (84m V/17 9 14872 + 1.6049 i 


Alternative representations: 


1 1 
17] @® exp - mW 225-196 ; = "I Z° exp( - mV 225-196 ) forz=e 








ewer 
1 + ——_ 
| =1+coth(3)., 
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Series representations: 





ee aS 
7 } €° exp(- nV 225 - 196 | =17 cx V28 28" F ) >) Ix(6) 
, | : k 
k=0 k=-o0 


| l 
Ve exp( - nV 225 - 196 | = 


| ] (| arg(29 — x) 
Yen|greniz|[—= 5 






ow (71 — wk wnk f_ 1) 
Vy Hy ees) a 


“ff 1 
k=0 KI cao K! 








k! 


1 (79 — a (—1; (29 = xy x x(- 1) 
17 a 5 even Nv yo Bone eek) § 
| mae k=0 fe 


Integral representation: 


t P{s) Hae ds 

a -icoty g' | : 

(1+ 2) = Sete gee 4 rOr tu 1 Refdi ane are vy iT | 
(Aa £) (=a) 
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From: 


Toroidal compactification and symmetry breaking in open-string theories - /. 
Bianchi, G. Pradisi and A. Sagnotti - Nuclear Physics B 376 (1992) 365—386 North- 
Holland 


We have that: 


R=y2, 


m=6; 7(t)=1.29927; N=4 


: > e (tT (242m /RY 


A=— oo 25 
2 — fit /2) a) 


From: 


wi y- e — (rr (2K Im JR 

, 

2 ~ wyit/2) 

((442)/2) * (((exp-[(Pi/2)(1 2/sqrt2)*2]))) / (1.29927*1/2) 


Input interpretation: 


e a(2(z))) 


2 1.29927 : 
fis the imaginary unit 


Result: 
-~O 
9.39446,..x 10°? 5 


Polar coordinates: 


r = 9.39446 x 10°” 9 =-90° 


9.39446*10 
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Series representations: 


12.3146 exp] — fin 
1 12 \2\\ 42 ~ Wi 7 | 5% tere) 
| 1f_f12 = (“LV (-3), 2-208 2g 
exp(-3 (7(s=) })4 0° | Sea f 
: (1.299271)2 
fi IT (mot f[ 7o ka nic —-o< Fr <= OV) 
| 1 12 \\\ 42 
exp(- 5 (x (4 ))4 
; (1.299271)2 
12.3146 exp] —$ ———__________ 22 
om 3 arg(2—x) 2 (-1¥' (a-xf x (3), | 
exp (rao Iv" |fe0 
i 
for (x —€ R and x < 0) 
7 r( 4 \-targ2 — 2) V2 3) za —[argi2—2p yi2 7)] 
19146 exn|—- —_— + 
1f_f 12 \2\) 42 i Ee ines) 
exo(-4 (r( 29) 2 
: (1.29927 i) 2 i 


rl! is the factorial function 


(a), is the Pochhammer symbol (rising factorial) 


IR is the set of real numbers 


are(z) is the complex argument 


|x] is the floor function 
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1/(2Pi) * In((((442)/2) * (((exp-[(Pi/2)(1 2/sqrt2)%2]))) / (1.29927*1/2))) 
Input interpretation: 


| : nity 
— | — te. lu” 


og 
2x "| 2 1.29927 


log(x) is the natural logarithm 


fis the imaginary unit 


Result: 
— 17.600396... — 
0.25 i 


Polar coordinates: 
r= 17.6022 (radius I, f= - 179.186" [aneie) 


17.6022 result very near to the black hole entropy In(42987519) = 17.5764 


Alternative representations: 


female) (miata) 





eth 202) 2(0.649635. 1) 





AN AN 





4? exp exp = i | 4" 
i ailelueral) (1 aut 7 i) a) ae log(a) log, | stele}? | 
| 2 | 
2am ~ 20 


Integral representation: 


4" exp(-3(+(22)')) 


i 3 (1.29927 1) 
3 


i 3 : 1 
12.3146 exp|- 225 | 
. (24 








AN AW Jl 
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From which: 


29* 1/((CA/(2Pi) * In((((442)/2) * (((exp-[(P1/2)(12/sqrt2)%2]))) / (1.29927*1/2)))))) 


Input interpretation: 


l 
Ss 
2 EET) 
a ——— 
Result: 
— 1.6473578... + 


O.023399443... 1 


Polar coordinates: 
r= 1.64752 (radius), @= 179.186° (ancle) 


2 
1.64752 = C(2) = = = 1.644934... 


Alternative representations: 


2 (1.290027 I] a 2(0.649635 1 


Pen “ase ae ae 


DF 


ey Te ey. von RT vin LEP 


2(1L29027 1) 2(0.649635 1 
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log(x) is the natural logarithm 


pis the imaginary unit 


Integral representation: 


a9 38 IT 





4? exp|-> [3 ifn 


2(1. 30937, } 
 — 


oe 








20 


(1/(1.29927*1/2)) ((442)/2) * sum(((exp-[(Pi/2)((2x)/sqrt2)*2]))), x = O..infinity 
Input interpretation: 


vorg 2 LE) 


Qis the imaginary unit 


Result: 
= 123.8468 i 


-12.84681 = A 


21* 1/ ((A/(1.29927*1/2)) ((442)/2) * sum(((exp-[(Pi/2)((2x)/sqrt2)*2]))), x = 
Q..infinity))) 


Input interpretation: 





21 : 
aX 5 2a PI-15 | = 
1 20927 3 ri 2 V2 | 
fis the imaginary unit 
Result: 
1.63465 i 


2 
1.63465i = C(2) = 7 = 1.644934 ... with imaginary unit 
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From: 


: | —aan'R? /4 
RN? “ 
q-D/2 it 


4 n( iT) 





4= 


For 


R=y2, 


m=6; (t)= 1.29927; N=4; D=4, we obtain: 


(16*sqrt2)/4 * 24(-2) * (((exp-[(36P1*2)]/4))) (/(1.29927%1)) 


Input interpretation: 


ki [16 v2)] C =p ox 2))) aa 


a2 


Result: 
= 
1.58365...x 107°’ i 


Polar coordinates: 
r = 1.58365 10” | @=-90° 


1.58365* 10 
Series representations: 


k! 


exp(—(3672))16V2 _9-192416 exp(-727) V29 E25 
22. 4» 4 (1.29927 i) 
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(-1)* (-5}, (2-20)* 


pis the imaginary unit 


exp(-(3672))16V2 _ 
2244 (1.29927 i) 


arg(2—x) (DF 2-08 x*(-3), 
0.192416 exp(- 72.7) exp(x Al 9 \) VX Deco k 
oe | = 


[ 





exp(-(3672))16¥2 1 | | 
$$ = — 0.192416 exp(-72 7) 
2x 4«4(1.200275) | 


4k 1 ke ak 
ai j ot = —=— = 
( l = 7/2 +larg(2-z9 2m) ye Ly" ( ak (Sao) Sp 


20 k=0 K! 


n! is the factorial function 

(a), is the Pochhammer symbol (rising factorial) 
IR is the set of real numbers 

arg(z) is the complex argument 


[x] is the floor function 


In((((16*sqrt2)/4 * 24-2) * (((exp-[(36P1*2)]/4))) (/C1.29927%1))))) 


Input interpretation: 





Lv fl. 1 
a (16 ¥2)| [7 exp(- (36 2))) 1.29927 i 
log a 
log(x) is the natural logarithm 
fis the imaginary unit 
Result: 
— 227,.49619... — 


1.5707963... i 
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Polar coordinates: 
r = 227.502 (radius), @ = -—179.604° (angle) 


227.502 result very near to the value of Planck multipole spectrum data 226.13 


Alternative representations: 


| | | L\2 ie 
Fiver 2)) 16 V2 | ; ; exp(- 72.7) ( 1] 2 | 
a i 


92. 4 4(1.29927i) } 1.29927 i 


1 
4 


fool xP(= (36 2)) 16 v2 
1.29927 1 


4 exp(— 72 7) 
2° A A (1.29927 2) 


F =) 
| = log(a) log, | 


Integral representation: 


| arate a oie Ee (-72mjv 2 l 


— — dt 
92 A A(1,29927 £) | 1 t 


(55+5)/ (((1/(2Pi) * In((((16*sqrt2)/4 * 24(-2) * (((exp-[(36Pi*2)]/4))) 
(1/(1.29927°1)))))))) 


Input interpretation: 


99 +5 
(4 (6v2 (4 exp(-(36 +2)» —— 
A joo 14! Ng SPAR A) 729927 F 
a4 5 94 
log(x) is the natural logarithm 
fis the imaginary unit 
Result: 
— 1.6570525... + 


0.011441475... 1 
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Polar coordinates: 
r= 1.65709 (radius), @= 179.604 (ancle) 


1.65709 result very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 


Alternative representations: 


55 +45 60 
{ \ 16v¥2 jexpt “360 2)) f 4 exp(-/2m) al (2 
loz] lor. . 
92 44 (1.29927 1) Be 1.29927 | 
20 In 
5545 60 
Pay Vand ste - Pe eee ee ee 
yi6 ¥ 2 jexpi36 TZ 4exp(—72 m)| rt y2 
oo) —— _ 
®| 92 4.4/1.29927 1) logia) loga 1.29927 j 





20 


2 


Integral representation: 


So +5 


(16 v2 jexp(4367 2))| 
4 


22 404 (1,.29927 1) 
205 





(1/(1.29927*1)) (16*sqrt2)/4 * 1/4 * sum(((exp-[(P1*(x)*2*2)]/4))), x = O..infinity 
Input interpretation: 


1 


1, l—1 
“pe0ani (3 (162) x dag XP-(x” 2)) 


fis the imaginary unit 
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Result: 
=0.2726025 i 
-0.272625i1 =A 


-6*((((1/(1.29927*1)) (16*sqrt2)/4 * 1/4 * sum(((exp-[(Pi*(x)42*2)]/4))), x = 
Q..infinity))) 


Input interpretation: 


ul 


l ; —, ] i ] y i a E | 








fis the imaginary unit 


Result: 
1.635755 


Z 
1.635751 result very near to the mean between C(2) = 7 = 1.644934... and the value 
of golden ratio 1.61803398..., 1.e. 1.63148399 with imaginary unit 


From the difference between the two analyzed expressions, we obtain: 


(((1/(1.29927%1/2)) ((442)/2) * sum(((exp-[(Pi/2)((2x)/sqrt2)*2]))), x = O..infinity))- 
(((1/(1.29927*1)) (16*sqrt2)/4 * 1/4 * sum(((exp-[(P1*(x)*2*2)]/4))), x = O..infinity)) 


Input interpretation: 


1 = (x(2x VP) 
| ae > De-[5{=] | 
1.29927x 5 2 2\V2), 


1 i l cx l _ 
1.29927 ¢ § \ ow du PI- | ) 





fis the imaginary unit 


Result: 

=12.5/421 

-12.57421 result very near to the Sgy black hole entropy 12.5664 = 4x with imaginary 
unit and minus sign 
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For: 
IN+M+M = 32. 


N=4; M=8; M=16 > 2*4+8 +16=32 


From: 


7 


x (2N)MY erie renee +A)? t (2N) MY ett 202m /R-Ay 





(2N)° 
, 





4 wa ye (a7 /2K2m /R)P 


ei 


FF ts 
= 2 M? it 
Se ae perwranrn-sarl (5), (2.12) 
FIT 
M=— oe ye Fen RY + = Ye (rr /2nem /R+ 2 Ay 
2. : 
M 2 iT 1 
— > Me none 2a) bal 3 fe at (2.13) 
ae 
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2N , M 
M= -—/{— e (aT /2y42m/R) he fates e (rr f2yem /R+2AY 
2 dL 2 L 


Mi FF 


M ir 1 
i —(@7 /242m /R-2AY (> +5 
7° LN +3 


A = -12.84681 


sum e’-[(Pi/2)*((2x)/(sqrt2))42], x = O..infinity 


Infinite sum: 


ox sige Dat hia l a 
ye 1y2|x ((2 x), y 2 | i : (1 a 5 (0, e i )) i 1.0432 
x=0 


1.0432 


sum e/-[(Pi/2)*((2x)/((((sqrt2)+2*(12.8468)))))*2], x = 0..infinity 


Infinite sum: 


Sel la ia ) = 10.0841 
x=0 


10.0841 


Sum convergence: 


rE] -(-| 2x ry 
> e 2 V3 +2. 123.5468 converges 
x=0 
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Partial sums: 


sum e/-[(Pi/2)*((2x)/(sqrt2)-2*(12.8468))2], x = 0..infinity 


Infinite sum: 


ew -2.12.8468)) _ 1.04953 


x=0 
1.04253 
Sum convergence: 


to F — . 
-1/2(x((2/V 2-2 12.8468) | _— 
ye oe '? converges 


x=0 


Partial sums: 


Pao 
i fy tte 
“ins 
Poke Mg 
jane 
f i 


1 
oe 
i 


LA 
*, 
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From: 


2N , M 
M= -—/{— e (aT /2y 2m /R) He ee e (mr f2ye2m/R+2AY 
a » Zz L 


Wi FF 


M ir 1 
a —(a7/242m /R-2AY (F+5 
7 re (NZ +3 


-(4* 1.0432+4*(10.0841)+8*(1.0432))*1/(1.29927* G/2+1/2)) 


Input interpretation: 


—(4 = 1.0432 + 4 = 10.0841 + 8 = 1.04432) 


1.29927 (5 + >) 


pis the imaginary unit 


Result: 
— 40.6804... + 
40.6804... i 


Polar coordinates: 





r= 57.5307 (radius), @= 135° (angh 
57.5307 
. 
(2N)" = 5 : 
A= + MM 6 rears) 
2 rt 
i —- os 
+(2N)M YY elt /ekem sR +A) + (2N)MY e787 /202m/R-Ay 
FH rT 
: , M? : iT 
ae ; soe erry a: : ye eee ee) /n = 
i" ae 


sum e’-[(Pi/2)*((2x)/(sqrt2))*2], x = O..infinity = 1.0432 
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sum e’-[(Pi/2)*((2x)/((((sqrt2)+(12.8468)))))*2], x = O..infinity 
Infinite sum: 


os . a oh 
a V2 (r((20/(¥2 + 12.8468) }* | 


= 5.54203 
x=0 
5.54203 
Sum convergence: 
= =1/2(x((2.9/(¥ 2 +12.8468)} | _ 
ye Cees ' converges 
x=0 
Partial sums: 
| ll 
i | Pil - 
_ 
A 
Z i if 5 


sum e’-[(Pi/2)*((2x)/((((sqrt2)-(12.8468)))))42], x = O..infinity 
Infinite sum: 


Sie VlR(2m/(v2 -12.8468)"] _ 4 54209 


=D 
4.54203 
Sum convergence: 


oo 1 4 r vee | 
S -1/2(x((220/(¥ 2 -12.8468)}* | _ 
) gees “ ! converges 


xr=0 
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Partial sums: 


| 
= 


sum e’-[(Pi/2)*((2x)/((((sqrt2)+2*(12.8468)))))*2], x = 0..1nfinity = 10.0841 
sum e’-[(Pi/2)*((2x)/((((sqrt2)-2*(12.8468)))))42], x = O..infinity = 1.04253 
whence: 


AS +MM e (7 /242m / RY 
; Li 


rl 





+(2N)MY er 722m 7B +Ay (2N)MYe ~(97 (242m /R-AY 
FFI KT 


} 
= 


, MM? : iT 
4. = ye eee ae 6 ren ea | | 


it 


2 


((64/2+8* 16)* 1.04324+8%*8*5.54203+8* 16*4.542034+64/2* 10.08414+256/2* 1.04253)) 
*1/(1.29927*1/2) 


PHT 


Input interpretation: 


Fel 5 
(> +8 16} 1.0432 + 8 6 x 3.54203 + 


64 256 1 
8 = 16» 4.54203 + — = 10.0841 + — 1.04253] 7 
2 - 1.29927 x | 
fis the imaginary unit 
Result: 
-Q 
2599.99... 8 
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Polar coordinates: 
r= 2399.99 , = =-90° 
2399.99 


Dividing the two previous expressions, we obtain: 


((((64/2+8* 16)* 1.04324+8%*8*5.54203+8* 16*4.542034+64/2* 10.08414+256/2* 1.04253) 


*1/(1.29927*1/2))) / (((- 
(4*1.0432+4*(10.0841)+8*(1.0432))* 1/1 .29927* (4/24+1/2))))) 


Input interpretation: 


64 
(E+ 16} 1.0432 + 8» 8» 5.54203 + 6» 16 «4.54203 + 





64 256 : 
— « 10.0841 + — 1.04253) _—_———.- |= / 
2 2 1.29927 x £ 


(4 = 1.0432 + 4 = 10.0841 + 8 = 1.0432) oe. ae 
1.29927/ . + 5) 


Result: 
— 29.4961... + 
29.4981... 5 


Polar coordinates: 


r = 41.7166  @=135° 
41.7166 


Summing, after some calculations: 


fis the imaginary unit 


((((((64/2+8* 16)* 1.04324+8*8*5.542034+8* 16*4.54203+64/2* 10.08414+256/2* 1.0425 


3)*1/(1.29927*1/2))) + (((- 


(4* 1 .04324+4*(10.0841)+8*(1.0432))* 1/(1.29927*(4/2+1/2)))))))-17291-81 
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Input interpretation: 


(E+ 16] 1.0432 + 8» 8» 5.54203 + 8» 16 4.54203 + 


64 256 1 
— « 10.0841 + — 1.04253] —_—_————_ - 
. 2 1.29927 x 
: 
(4 = 1.0432 + 4 « 10.0841 + 8x 1.0432) ee aa 17291-8681 
1.29927 (+ + =) 
7 ae f 
fis the imaginary unit 
Result: 
— 40.6804... - 
4096.31... 4 


Polar coordinates: 
r= 4096.51 (ra Ss), @= =90.569° 
4096.51 ~ 4096 


((27sqrt[((((((64/2+8* 16)* 1.04324+8%*8*5.54203+8* 16*4.542034+64/2* 10.0841+256/ 
2**1.04253)*1/(1.29927*1/2))) + (((- 
(4* 1 .0432+4*(10.0841)+8%*(1.0432))* 1/(1.29927%*(4/2+1/2)))))))-17291-81]))“ 1/15 


Input interpretation: 


. ! 


Get ‘ 
[(— +8 16] 1.0432 + 8» &» 5.54203 + 8» 16 4.54203 + 





2 
256 | 1 
— x 10.0841 + — 1.04253) os 
2 - 1.29927 x © 
1 
(4 = 1.0432 + 4 « 10.0841 + 8x 1.0432) x ———_—____ | = 
1.29927 (> + ) 


17291 - | ™ (1/15) 


fis the imaginary unit 
Result: 
1.641477... - 
0.08657105... 4 


Polar coordinates: 
r= 1.64376 , @=-3.01897° 


2 
1.64376 = C(2) = = = 1.644934... 
77/ 


Multiplying the two previous expression and performing the 3th root, we obtain: 


[((((64/2+8* 16)*1.0432-+8*8*5.542034+8* 16*4,542034+64/2* 10.084 1+256/2* 1.04253 
)*1/(1.29927*i/2))) * (((- 
(4*1.0432+4*(10.0841)+8*(1.0432))*1/(1.29927*(i/241/2))))) 41/3 


Input interpretation: 


(= +s 16] 1.0432 + 68» 8« 5.54203 + 8» 16» 4.54203 + 





64 


256 
7 ete 1.04253] 


i 
1.29927 z | 
} 1 | 
=—(4 1.04382 + 4 10.0841 + 6 1.0432) ah “(1s 3) 
1.29927 |— + =) 
fis the imaginary unit 
Result: 


49.9245... + 
13.3772... 


Polar coordinates: 
r= 51.6856 , @=15° 
51.6856 


From the algebraic sum of the two results highlighted in red, we obtain: 
(([((((64/2+8* 16)* 1.04324+8*8*5.542034+8* 16*4.54203+64/2* 10.08414+256/2* 1.042 
53)*1/(1.29927*1/2))) * (((- 

(4*1.0432+4*(10.0841)+8*(1.0432))* 1/(1.29927*(4/2+1/2)))))|41/3))-41.7166 
Input interpretation: 


( 


[(— +8 16} 1.0432 + 6» 8» 5.54203 + 8» 16 4.54203 + 





64 256 | 
— » 10.0841 + — 1.04253) =. 
2 2 1.29927 ; | 


' . 
=—(4 1.0432 + 4 © 10.0641 + 6 1.0432) a ~(1/ 
1.29927 G + =} 
3) — 41.7166 
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fis the imaginary unit 
Result: 
6.20766... + 
13.37/72... 5 


Polar coordinates: 


r= 15.6946 : i 58.4679° 
15.6946 result very near to the Sgy black hole entropy 15.6730 


And again, dividing, after some calculations: 


1/[1/2((C(L(((64/2+8* 16)* 1.043248%*8*5_.542034+8* 16*4.54203+64/2* 10.08414256/2 
*1.04253)* 1/(1.29927*1/2))) * (((- 


(4* 1 .0432+4*(10.0841)+8*(1.0432))* 1/(1.29927* (4/2+1/2)))))]* 1/3))/41.7166))] 


Input interpretation: 


ie l 
(12 41.7166 








(6 | . 
(+8 16} 1.0432 + 8 8 5.54203 +8 16 4.54203 + 
256 

10.0841 + —— 1.04253] — 
= 1.29927 5 
- 1.0432 + 4 10.0841 + 8 x 1.0432) 


| 


LS “(1 / 
1.29927 - + 5) 


fis the imaginary unit 


Result: 
1.55924... - 
0.417797... i 


Polar coordinates: 

r= 1.61424 , @=-15-" 

1.61424 result that is a very good approximation to the value of the golden ratio 
1.618033988749... 
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From the sum between the two previous expressions, we obtain: 


[((((64/2-+8* 16)*1.04324+8*8*5,542034+8*16*4.542034+64/2* 10.0841+256/2* 1.04253 
)*1/(1.29927*i/2))) + (((- 
(4*1.04324+4*(10.0841)+8*(1.0432))*1/(1.29927*(i/2+1/2)))))] 


Input interpretation: 


64 
(> +8 16] 1.0432 + 8x 8x 5.54203 + 


64 256 1 
8 16 4.54203 + — »« 10.0841 + — 1.04253] Fa, eS 
2 2 1.29927 5 


(4 1.0432 + 4 = 10.0841 + 8 = 1.0432) 


. Pa 1 
1.29927 |, + ! 

pis the imaginary unit 
Result: 


— 40.6804... - 
2599.51... 1 


Polar coordinates: 
r= 2359.66 , &#@= =—90.98/78° 
2359.66 


From which: 

((1/2[((((64/2+8* 16)* 1.04324+8*8*5.54203+8* 16*4.54203+64/2* 10.08414+256/2* 1.0 
4253)*1/(1.29927*1/2))) + (((- 

(4*1.0432+4*(10.0841)+8%*(1.0432))*1/(1.29927* G/2+1/2)))))]+161))41/14 


Input interpretation: 


1 | (64 
E (¢ +8 16] 1.0432 + 8» 8» 5.54203 + 8» 16» 4.54203 + 
64 256 | 1 
— » 10.0841 + — 1.04253) uss os 
2 1.29927 


(4 1.0432 + 4 « 10.0641 + 6» 1.0432) 


eae 16é)™ (1/14) 
1.29927 (5 of. I 


fis the imaginary unit 
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Result: 
1.645096... — 
0.1874380... 4 


Polar coordinates: 
r = 1.65574 (radius), @= -—6.5001° (angle) 
1.65574 result that is very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 


Indeed, from: 





re. 1\ "4 
Giso5 = P'MQUS =(V5 + 2)1/ ( 7 (VT01 + 10)*/4 
| . 1/6 


x (cas0v5 + 29/101) + \/ 169440 + 7540V505 





‘Thus, it remains to show that 





| . 3 
| | 113+ 5/505 105 + 5505 

(13075+29¥ '101)++/ 169440 + rH ( arene | a } . 

which is straightforward. ia 





3 
( ee ess) = 165578... 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64923 = ec" _ 944 976e-7V™ _..., 
649574 = 4096e—7V 74 4... , 
so that 
64(g24 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64G24 = et V7 4.944 276e77V™" 4 
G;4 = 4096e7™V3" — 
so that 
64(G24 + Gz24) = et" 4 24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F 70) 12 5 50 13 
fe Se oa as iH — Z _ 4/9 
64(g24 + go24) — = V58 _ 24 4 4372e-7 V8 4... — 64. aon 4 j= 
Hence 


e™V88 _ 94591257751.99999982 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


g(P) ,2 7 
Tevez? = — Pe” o-2(8—p)C+2BY ¢ 
‘YE 


TE 


y glP) | re See alp) 4 
h? (> 7 — 2) e—2(8—-p)ec +2 BF) b 
(7 — p) 


16 k' e~ 7° 


3 h2 9 Bip) acento. 
(A’)? = ke *4 4+ ——___ [7 - SPE) (-2(8—p)C+28y ¢ 
(A’) € + 16(p + 1) (: Ps ee € 


we have obtained, from the results almost equals of the equations, putting 


4096«"*%' instead of 


: 171.9 QP), 
eo 2(8—p)C +28» o 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /- and @ correspond to the exponents of e (1.e. of exp). 
Thence we obtain for p = 5 and fe= 1/2: 


e6C+b = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 
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exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp | —1 J 18 | 
Exact result: 


3720 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=3 ig i i 
e **" is a transcendental number 


Series representations: 


a io ee et ak [ | 
i: — 7% ; 
anv18 mV 1? Deeg | | 
£ =e 


_oetatek 
-nv¥ 18 fag TUN 17!) \ oak 
e*°" =expl-ary¥ L? >. 7 
k=O 


| wYfig Resi, 177 r[-2 -s} Tes) 


—— =-=+4)j 
—rV18 2° 
eg" **" = exp|- 


200 
Now, we have the following calculations: 


e6C+% — 4096e-"V18 


e-™V18 — 1 6272016... * 10-6 
84 


from which: 


—*_ e-6C+b = | 6272016... * 10°-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 10-6 


Now: 
In(e~*v8 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 1 


10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 
Thence: 


0.000244140625 e~6Ct+? = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6cig _ 1 o-nVvI8 
0.000244140625 ~~ 0,000244140625 
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e~©©t? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


exp(--V 18 ) x 
0.000244140625 


Result: 
0.0066650178S... 


0.00666501785... 


Series representations: 








EXD|—ia7 ¥ 18 ) 7 oo rly 

i ala — 4096 exXp|-7 ¥y 17 2: We 9 

0.000244 141 = | 

exp(—a ¥ 18 | —e [7 (-=}, 
———_—— = 4096 exp|-a y 17 iia ee Es 
0.000244141 p|-7 V 2 ki 

=o ; a0 «7/1 _,) | 

exp|—z "J 18 | iT iso Res, lL? r| ; | r(s) 
———_—_— = 4996 exp) —$ ——@-—-@ 
O.000244141 aq 
Now: 
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e~©£+? = (),0066650177536 


1 


cal 18 ie 
P| wy 18 | 0.000244140625 — 


-tv 18 1 
0.000244140625 


= 0.00666501785... 
From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 
log(0.006665017846 190000) = log,(0.006665017846190000) 
log(0.006665017846190000) = log(a) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 


Series representations: 


© 1)" (-0.9933349821538 10000)" 
log(0.006665017846190000) = -}° ————————— 


k=] 


8/ 


arg(0.006665017846190000 — x) 
log(0.006665017846190000) = 2in | . 
aT 


= (1 (0.006665017846190000 — xt x* 


logix) = >, rr ae rol C 
k=1 


arg(0.006665017846190000 — gq) 


log(0.006665017846190000) = ; 
a 


arg(0.006665017846190000 — 29) 
oT 

© (-1)* (0.006665017846190000 - zo)" 5" 

ke 





l 
loz —| + 
2g - 





log(zo)— 





lo F(Zq)} + 


4: 


a 
Il 


l 


Integral representation: 


“O.OO 66650 17846100000 | 
log(0.006665017846190000) = | at 
uw | 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243 = 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 





= - 
: =]-—__*_____ = 0.95 68666373 
vig-IVS5-g+1 44 = 
i ; 
e 7 
Lt 
ba 
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V5 21/5 





Ss —@+l ] en 
Wee 
+ e-tav5 

1+ 
I+... 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | 0.979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 


| 1 


o1 | — 
\) 139.57 


Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 
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V5 -21/5 





e e 
5 54/23 P+! 7 e345 
144 p°4/5? -1 i. 
e-tays 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 








We have: 
ae .. 
CG — 
h2 7 
=> 6) + 5 Te? (2.7) 
For 
T — - 
| 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)%2*e*(2*0.989 1 17352243))))) 


Input interpretation: 


90 


OBO11T i 
3 eu BOLL ss 2243/2 





‘i 
l + l = 5 p2°0.989117352243 


Result: 


O.8394188 1822... —- 
1.4311851867... : 


Polar coordinates: 
r= 1.65919106525 (radius , @= —59.607521917° (angle 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = Gaalecny = 1164.2696 1.e. 1.65578... 


Series representations: 


3 eo S89] 173522430000 /2 


rs 
16 e2 0.98911 73522430000 
1 + LS 7 


7 
3* 


y eo 40455867612 15000 





1 LG el 278234 7044 86000 co of 2k, el 978234704486000 |b | 
+ ee eR 
| ame fuk=0 416 x 


| 


y ce S891 173522430000 /2 





162 © 0.9891173522430000 


3 1 


y e 40455867612 15000 





_ 3) pl 978234 704486000 yk. 4, 
Lé pl 978234 7044 86000 16 - 2 | (-5] 


ys -i6! E Bik 
30° Sik =0 k! 


3 ce S891 1 73522430000/2 


: 
Ee l6e 0.98911 73522430000 
1 + ) Be 
30 
9 pf 40455867612 15000 


{Ly (;_16el978234704486000 Kk 
ae ze I. - anz 0} #0 
k! 


1m Die 


rar (net [ Foe k and -oe<¢ 7,5 OO} 
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From 


h? 
39 





We obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243)] 


Input interpretation: 


pt 0.989] 17352243 


| TTT oo FH 
| ! 16 Q8O11F 7 
+ J Ls 1G ,2x0.989117352243 

' 1 














Ag l + | 1 _ 1 16 ge 0.988911 7552245 ge 16 = 0.8811 FSsa2245 
\ 3 2 
Result: 


3O.84107889... - 
20.34506335... i 


Polar coordinates: 
r = 54.76072411 @ = —21.80979492: 


i 


54.76072411..... 


Series representations: 
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| 16 2 0-9891173522430000 5 16 62 0-9891173522430000 
AO aes i ____ 
\ 3x7 ~ 


16 @2 © 0-9891173522430000 
eo? 0.9891173522430000 | / | 4, Ia © 


\ 82° 


a OS 4704113458000 3.0564804ns8so7T2000 2 3.0564604ns807T2000 2 
2/40 ¢ +2le x t+#le Fa 


eater rerne es ' 1 
l6e LOT8234704486000 oo 3 4h - L.OTs234704486000 ,-k 1 / 
3 ae —— > | 

\ 3 x = 16 x k ; 


2 
i = 
Fu +. | 16 | "2 


ee | | 7 
| 16 e LOTe234704486000 aa 3 f e L.OTs23470448 6000 .-« 1 
ee ee ee eee 

\ 9x | | | | ; | 


k=O 


| e o 
16 e 0.98911 73522430000 5. 16 e 0.98911 73522430000 


A9|14_/ 1 — ————____ | + 
\ 3 x a 
We ee 
4 -0,0801173522430000 | / | 16 ef | OP8P 11 ¥s522430000 
e i a Oy (i 


\ 82° 


5 SS 470411545 8000 305646040 8072000 2 3.O56460408072000 2 
2/40 ¢ +2le x tile 1 


\ ge, ke! 
SS ky gl 978234704486000 ,-k , 
Fig) Fe) ah 


| 16 @)-978234704486000 oo ; “ 
x” 1 + | oe ii ee > aT - 
\ 3x7 k! 


k=O 


| l6e 1.97823470-448 6000 5 


— 7 ik, pl 978234704486000 .-k, 7 
eae ees ey 
Hl 


93 


1¢+,/1- 7 ~ 
\ 3x x 


| | 16 e 0.989] 1735224350000 5. 16 - 0.0801173522430000 
42 C=" 





+,|1- | 
\ 8x° 


$<— 
| 16 e* 0.8801 1735224350000 
a 0.9891 173522430000 | | 1 ——— es — 


5. S34704113545 8000 . 3.056460408072000 2 : 3. 25646040 8072000 
phe. +zle rr t+ele 


16 ¢)-978234 704486000 ‘Ko 


ak (1) fy - : 
r V Zo at a 1 Za) 20 
k=0 


Day 1.978234 704486000 2 opty 
wo (1) (-2), (1- 20) Z | 


—k 
1 o> 3 a 
: + 4] Zo a ee 


"i 
31 


ke! 





k=O 





tor jnot (7, €R and - 


From which: 
e(4*0.989 117352243) / (((1+sqrt(1-1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))%7 


[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 117352243 )))+5* 16/(P1)42*e*(2*0.989 1 17352243) ]* 1/34 


Input interpretation: 


e* O.9R91 17302245 


7 





16 92" 0.989117352243 





16 5..0.989117352243| 1 
+5 € 
34 
Result: 
1.495325650... — 
0.5983842161... é 


Polar coordinates: 
r = 1.610609533 (radius), @ = -—21.80979492? (angle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 





16 e 0.98911 735224500000 


372 . 7? 





. lbe 0.9891 1735224500000 


42)1+_/ l= 





16 e 0.9891 17352245000) 


31 





e 0.9891 17352245000) / 1— 


34)1 +. 


gore rae a oes Pan a 


40 


+ 2] 


+ 21 





16 er 8284 704486000 ox 2 yk | oF 78234 704486000 F | 1 | 
(SSP ay 
| 3x J 16. | nr k 


















7 

16 e1:978234704486000 co gp ¢ ,1.978234704486000 \-k ¢ 1 
Fan —————— +i] — 2 
3x7 elas | Pa k 

16 e2" 0.9891173522430000 5. 16 e2” 0.9891173522430000 

42)1 +. —$—$—$$  ——_____—_- " A 

397 at 
| 7 
16 e2"0.9891173522430000 
40.9891173522430000 | /|, ‘ - 
£ / 34 )1+ (1 — —— —_ — 
| 37 
AQ eb 334704113458000 51 ,.3-956469408972000 2 44 ,3.956469408972000 _ 2 
3 k ph 978234 704486000 = 1 
sete a eT ah 
3 n° a k! 
. . 34k | 1.97 8234704486000 ,_- 1 7 
5 16 e1-978234704486000 (- *) 4 (-+), 
yar |l+., -———————— » 
\ 3a” SS k! 
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l6e" 0.9891 17352245000) 5 l6e2 0.9891173522430000 


4 


31 7 





lobe 0.99911735522450000 
1 — — 
In 





e' srs 1+ ‘ 


6 9347041 134458000 , «9564690408977 000 2 , 2.956-469408972 000 
40 e +le nm +21le 


L.O7 8234704486000 kK 
, lie -k 
eo (-D* (5), (1- #3 = 20) 0 


wv 2) 7 


k=0 
lée 1.97 8234704466000 


co (-1)* ( 5) 1 — 20 
7x pete a 


- i" = ot ; . ioarmer ee PT 
fOr (Moc (Zo EK a id -oo < Fo S U)) 


Now, we have: 


(2.10) 








a 4a? 
A~ Pig 


b = 0.989117352243 
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From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
((((1+sqrt(((141/3*(4Pi*2)/25*e*(2*0.9891 17352243)))))))) 


Input interpretation: 


d ¢ 0.980] 1¥352243/2 


| 
: - 1 l 7 oso11F 
L+y 14+ : [== (4.x°)) ¢? 0.980117352243 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


a. 0.9891] 173522430000/2 
: = 9 i pb 49455867612 15000 
=a/ 


| = 

io (4n7)e* 0.98911] FsS22430000 

1+ V 1 EES 
axao 


ae obo pe 


| 4 ph978234704486000 2 co 75 yk naveseseamucacy aude 
*\ 75 ait e] 
k=O 








5 p0.9891173522430000/2 | 
. _9 i -0-40455867612 15000 
=2/) 


4 n*| e- 0.98911 73522430000 


l+y 1+ ae 
| o¢ Jmeadesoeiean Af 7 75 \e LOTE2347044896000 2 ,—k 1’ 7. 
\ 75 os 7 
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7) 2 0.9891] 173522430000/2 


| fag? )er 0-9 8911 73522430000 
My tt as 
2 
4 pl BFR234 704486000 2 Vk ' 
EG | 


; 1) 
UF (-5]), (4 75 


0.4045586761215000 i ea 
£ l+WV¥Z > 


for (not (zo eR and - 


From which: 


1+1/(((4((2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))))))))) 


Input interpretation: 
1 


1 + 
2 
4 2 
I, lj dey, 2y) 260.98911 73952243 
1+, | 1+, lac (40 Ie 


4 


<O.98911 73522432 


Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (Gee) = 1164.2696 i.e. 


Nat teas 


Indeed: 
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_ 41/4 
Geos = P-'QU® =(V5 + 2)'° (4 (V101 + 10)'/4 


x (cas0v5 + 29/101) + 





‘Thus, it remains to show that 


(130V75+29V/101)+1/ 169440 + 7540505 = : 





which is straightforward. LI 


3 
(as eee) = 165578... 





Series representations: 


1 


4 (2 ¢-0.9891173522430000/2) 


rk eOeeleleeeeee_e—e or 
| (4 r= \ re 0.9891] 735224 30000 
1+- . 


My 3.25 
0.49455867612 15000 epaisasauasaueee 
1 7 l 0.4045 5867612 15000 | 4 etomeeroatoon 52 
a , SS ?: 
: 5 \ 75 
mm 1 
S" (= } 1.97823470448 6000 i ; 
oe le T 
4 i 


k=O 


| 1 
La eee 
4 (2 «0.98911 73522430000/2) 
————— oO 
| (472) e2 © 0.98911 73522430000 

14, | 14-—<__—_____—__________—— 

*y ° 3625 
0 -49455867612 15000 


l 
1 —7? 8 7p 9455867612 15000 
8 8 75 


4 pl: 978234704486000 2 
ss (-2)" [p1- 97823470448 6000 ry* (- 1) 
ke! 


k=O 


99 


ee 40455867612 15000 


| 1 | 
l + ——— wa = 1 + ——. + 
4 (2 «0.98911 73522430000/2) g 
F (4 n2)e2 0.98911 73522430000 
yh 3225 
| 1.978234704486000 _2 i 
a r l F 4 i =" 
= CI (-2), (1+ 8 zo. 


l a r—, 
* ,0.4945586761215000 al y" 
8 ke! 


k=O 


Por yA t | R 4 | 


And from 





we obtain: 


e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P142)/25*e%(2*0.989 1 17352243)))]%7 * 
[42(14+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243)))- 
13*(4P142)/25*e4(2*0.989117352243)] 


Input interpretation: 


e 40.9891 17a522435 


49/14 a I (— (42°) |e 0.989117352243 _ 44 (= (42°) |e4 0.080117352243 | 
| \ g\la5° ¢ 5. F 
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Result: 
—~0.034547055658... 


-0.034547055658... 


Series representations: 


| | 
(4 r | e 0.8891 173522430000 


42)1 + | 1+— jae se (4.x”) 13 2 0-9891173522430000 
eres 
4 0.9801173522430000 | / | 4 | | 1. fhe - 
| Y 9x25 = 


1.07823470-448 6000 3.95h460408°072000 23 
—-||/42|-25 ¢e +52 ¢e rr — 


-———————— 
1.O7823470448 6000 
1.07823470448 6000 l4e nt 
25 ¢ \ 7 


ct 


7 #3 F : L.OFe23470448 6000 24-* | 
YZ] le n°) 


f a5 see 13-45 8000 
4 | 


ee 


k=O 


—_______— 
OF F 60 ca , r I 

7 | Timea a ) (= } eer x \* | 3 
\ 75 4 k 


101 


2 0,9891173522430000 
| | pee _ - A ia eee 


1+,}1 | 
ty ot 3.25 


oe pe eee eee 
(4 x) p2  0.9801173522430000 
ox 29 


—}. 0.98911 73522430000 | 
e Pie + 


7 [- 71a 1.O7823470448 6000 +59 en en bseeso 8972000 a” 7 


———_—__—_- 
1.07823470448 6000 

1.07823470448 6000 l4e x 

25 @ m 

75 


VL 
a (- = [on nao ee ry ~ | 


2 k ~ 


k=O 








i 5.93470411345 8000 
i 25 e 


| | 75\k / 1.978234704486000 _2y-k (_1) )" 
| 4 p)978234704486000 2 0 l- a le x | | I. 
\ 75 = k! 


1+.,/ 14 


a i \4 nx} 13 Pe 0.9891 173522 430000 
\ 3.25 ago 


Pe de ne ee ee et 7 
(4x7) e 0.9891 1735224350000 | 


—4| 0.9891] 173522430000 / 
F iy Pl1l¢+ 1+ 


| 4 2) e2 *0:9891173522430000 
42 EE ———————————e 


oxo 


1.07823470448 6000 3.956460408°072000 2 1.67823470-448 6000 
—|/42 |-25 e +527 ¢@ x —-25¢e 


1.978234 704486000 _3 vk . y 
_ « (-1$ (-= | (1 + FS — Zo | Zo" 
vz ¥ 2 fk 75 / 95 
; ke! , 
k=O 
5.93470411345 8000 


\ 1.782 2 \ Fs 
ca 1k (1) (1 ‘ 4 pl (SES - x0) zk 
1+ 4 Zo > - 
ke! 
k=O 


From which: 


AT *1/(((-1/(((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 


13*(4P142)/25*e*(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


- —4 90 O89] 173522435 


i 


i i 
47 | —-| 1 i i f 
} 4 





ie 


1 1 i) 2 0 28911 352245 
+ J Lai [4x*)Je | 





as ; : J i I (— (42°)) 0.989117352243 _ 
3425 - | 


13 I (4 2 ) 92°0-989117352243 
20, 


Result: 
1.6237116159... 


1.6237116159.... result that 1s an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


(4 | e 0.0891 173522430000 


+,| 1+ ——_———__ -- 


_|47 /4 if et 0.9891173522430000 | 45 | 7 
fd \ ax25 


1 , 

2 2 0.9891 173522430000 

— |4a°)13e ! 

20 | ! 

ee ee we 
; O80117 
| | (4 x7) e 0.98911 735224350000 

+) Ll  —_i —— = 


\ 3.25 


oO; = oO; 
1974|-25 ao 7823470448 6000 +5 soe 5460-40 8972000 a _ 


-————————— 
L.O7s823470448 6000 
9G , 197823470448 6000 | 4e nm 


\ 75 
a a5 ek ata hk 1 
" | ean ”) |: | | | gg 93:934704113458000 
boo 4 ke ! 


L.OF823470448 6000 on LL , 
l4e m S75 LOTs234704486000 2)-« 
1+,| ———__—__ a [e aT 


\ 75 


ee Oe 


k=O 
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(4 72) 2 0:9801173522490000 


-|47 /1/ p74 0.9891173522430000 | 45] 4, | ra 


ox 29 


~ (4 | 13 Pe 0.88911 73522430000 i 


| nx” \e* 0.8891 173522430000 


LA 1 — = 
a a 3x25 


7 7 
1974]-25 et 823470448 6000 +59 pre bt 640 8972000 x a 


Ronse ee eee 
| 1.07823470448 6000 
1.97823470448 6000 | +¢ ne 
25 @ Pe 
\ 75 
7 ke . : 
sy (- 2} (ee x2\* (- +} 
by | 95 pi 99470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 ee a 
| 4 pl-978234704486000 2 I (e x | ee 

La] AO 


\ 75 = k! 


x |e" 0.8891 1735224350000 


qe 


_|47 iy i eo # 0.9891173522430000 | 49 | 4 4 
fo} \ 3x25 


1 
oe (4 x | 13 Pe 0.8891 173522430000 f 


7 
| (4 2) g2 0.9801173522430000 


1+ 1+ 2 — 


1 1.O7 823470448 6000 3.056460408072000 23 1.O78 23470448 6000 
1907/4 |-25 e +52 ¢@ yr —-25¢ 


| . 1.978234704486000 _2 k 
1 4 
© (-1)° Pak (1 = 75 - - 20 Zo 
ai , / 
}z0 >) 7 25 
k=O) : 
§.93470411345 8000 
1.978234 704486000 _2 ko 4y7 
k l ( 4¢ Kn -k 
oo (—1)* (—=], (1 + —————— -2| & 
| tks 2h 75 0) 0 
1+ ; 20 kt 
k=O) : 
for (not (Zo ER and -w1< 79S 0) 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989117352243))])))) 


Input interpretation: 


op #0.989117352243 
ja 


oF 


Lf il f4_2y ORO117 | 
1+./1+2 (+ (427) e? 0.989117352243 
V 3 \25 ‘ 


/ . Ls 1 |- (4°) o20.989117352243 49 (— (42°) ot enn 


22 V 34 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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Series representations: 


|, 3) 2 0.0801173522430000° 
35 »-4 0.9801173522430000 49\14 | poe es 
\ 3x25 


/ 


~ (4 x”) 13 e 0.98911 73522430000 f 


[0 ar ee 


(40°) &* O.9891173522430000 | 


gh — 


7 9 OF 
1344 | 35 gee 823470448 6000 eo a 5 h46040 8072000 eS _ 


(oa eee 
1.07823470448 6000 
9G ¢)978234704486000 | 4 ¢ nm 


\ 75 


: (= y [eee x " | 
k=O 


I, ; 
| 1.97823470448 6000 oa 
| Ae |= } geen a * | | 


f 5.93470411345 8000 
| | 25 | 


Pe ob pe 


Pee ob 


1+. 
\ 75 a\4 
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0 0.S891173S5224350000 AD 1+ | 1+ J 
\ 3.35 


2 (4 27) 13 & 0.9891173522430000 ||| / 
20 | ; 


(4 x } e 0.9S89 1173522450000 
1+./1+ ———__ |! = 
\ 3.25 


1944/35 e 1.97823470448 6000 452 pn Pn bs6e40 8872000 _ 


1.27 823470448 6000 
1.O 78234704448 6000 | 4 etommseraastona 52 
25 ¢ So 
\ 7 
l 


- (- 3)" (p1:978234704486000 ,2)-k (2) 
2 El] || og ,.5.934704113458000 


2 


aio 4 
Sh 


a= 
| | | 75\K » 107823470448 6000 - yf 1 
geese s ara le x | PSL 


k! 


7 


1 + : 
| \ a k=0 


| (4.72) 2 0.9891173522430000 


35.7 * 0.9891 173522450000 AD l+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0,.9891173522430000 ! 
95 i} 


7 
(4 n2) @2 | 0-9891173522430000, 


+ )1+ ae 


1.27823470-4448 6000 3.O56460408072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
> 20 2 


« (1 (-}) ieee 
V zo y 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
3 1k a (1 _4 re ne zo) ak 
1+ Zp > 7 
k=O ° 


tor (not (Zo €R and -#< z9 5 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]A7 * 


[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P1%2)/25*e4*(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


3 —4 0.98911 7352245 











—|32 | - — 
I+ i 1+ ai; ce - (4x°)e o2°0.989117352243 
1,1 \ - 
c +f - 7 1+- = 5g (4)? O.989117352243 _ 
ae 
ri] 1s a a4 
| — 4 |e" 0.989117352243 | 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


an Onn iaetieeanons. 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 0.9891173522430000 
—|| 32 e 42 \1 


I Ape eae / 
ac , / 
——_—___________—_ 


| (4 a7) @7 *0.9891173522430000 
1+,/1+ : 


Vo BB 


ia a 
| | 4, L.OT823470448 6000 
4385 270057 140 224 |-25 +52 «9782844486000 52 _ 95 \ ———— 


5 

oe l \ 

s 4) Love2347044e6000 2)-* | = | / 
ete F i a 2 / 

k=0 4 EK, 


[On 
| A pl 97823470448 6000 


K7aGGee Oe 1+ | 
\ 75 


o>) 
\ (=) L.OF823470448 6000 . | 
€ aT 
4 


i 
Peo pe 
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| nx} 2° 0.98911 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox29 


I (4 | 13 ee 0,0891173522430000 } 
25 / 


Piya 
| (4 y2) 92 0-9891173522430000, 


Leis 
+ ; 3.25 
| 4 pl 978234704486000 2 
25 ,| 


4.385 270057 140 224 |-25 +52 @77234704486000 | 2 \ 75 


(- 2 \ (¢ 1. 97823470448 6000 yt e ! | 5 | 
| 


y 
i= k! 
0765 695 gl? 78234704486000 | | | 4 9) 978234704486000 _2 
\ 75 
35 


7S \*K ¢ Lovezs4744e6000 2)-k (1) 
( “al le ) ( ah 


s) = 
k=0 k! 


Bom 0.08911 73522430000 AD 1+ l14 
\ 3.95 


ae (4 nx} 13 e 0.S89S 1173522430000 i 
25 | 


ya 


| 
1+,/1+ Tue 


\ 


4 385 270 057 140 224 |-25 452 @ 9782347480000 | 2 
| [- 1" 4 wl 78234 7044 86000 r= ke ft 
or (—L} ak [1 + = — 20 | Zo 
| 


25¥m ) = 
=O) ° 


9 765625 ¢ 19, 7823470448 6000 
45 


1.978234 704486000 _2 hc 
Pa a 
+= — — Zo Zo 


= ieW Pak (1 | 75 
1l+¥ Zo F 
k=O . 


tor (mot (zg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


oe 400.989117352243 
— |} 32 


: TT 
fla 2\) 2 79599 
\ 1 + \ l +: = (4x”}) 0.989117352243 | 


Pa 4 : 
| a "3 


1 2, 20,989117352243 
[4n° |le - 
25 7 4 





13 (— (42°) - 0.980117352243 
Loo " 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


ee 
(4.n*) ee 0.9891 173522430000 


ao 0.9891 173522430000 AD 13: ce 
\ 3.25 


! 


=| 4x”) 13 2 0:9891173522430000 | 


—— ee 


| (4 | ee 0.88911 ¥s522430000 


fg. Wigs ee LL 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »1978234704486000 2 or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O 


* 675 VT i 
y (= y ( Love234704486000 2)\-« | 4 | ‘| 3.05646040 8072000 
| é x | rie 
=O 4 Ky 
et 7 
Le | Ago eee nm —" 3 Plead = i : 
\ 75 4, k 
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| (4,2) ¢2 0:9801173522430000 


‘Ve 0.S8O1 173522450000 AD 1+ a4 
\ 9x25 


~ (4 x | 13 = 0.98911 73522430000 i 


(a. y2) 92 0.9801173522430000 5: 
ia 
\ 3.25 5 
Fe eee 


260 | A pl 97823470448 6000 
95 59 el PiRss4 70448 oo - 25.) 


\ 75 


ak. i 
yo? 


vk | | 
5 (->) po 1: 97823470448 6000 )* (-2 


he 
1.O7823470448 6000 
3.95 646040 8972000 [4 _ho7asaosanso 52 
° ; “YO DBC” 


oo (- 23)" (¢1.978234704486000 x2) (_2 ) 7 
Kk 


k=O 


(4 y2) g2 0:9801173522490000 


—4 « 0.9891173522430000 | 
32 e 42)1+,) 1+ 


ox 29 


= (4 x* | 13 e 0.889] 173522430000 i 


| (an) 2  0.981173522430000 )' 
fh Wag en cet sss 


\ 3.25 
8 | oe 
a ay 95 59 -1978234704486000 2 | 
| . 1.978234704486000 _2 k 
« (-1) (-), (1 + $6 - 20) 2G 
kat) 
93-956460408972000 
ly f,  4el-978234704486000 ,2 Lg AF 
! = oy ak a. - 20} Zo" 
kat) 
for (not (zp €R and -#< zo <0) 
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1 / -[32((((e°(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


. —4 0.9891 17352243 








7 7 32 
| | : — oF 
\ Lh o ’ 1 + i ale (4x°)) po 0.98011 7352243 | 
Are oa) auecearieesies 
+2 1 + \ 1+ —- 3 = (42°) | a O.989117352243 _ 
13 (= 4 °)) - 9,980117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 


114 


, 
= | -—_*____ = 0.95 68666373 


Vo-iv5 +1 1, 





Series representations: 


a ees 


! 4n*|\ e* 0.9801 1734522430000 
: —} 0.8891 1755224350000 , ! 
-|1/ | |||32¢ a) te 


ily \ 3% 25 


i (4 12) 13 @2  0:9891173522430000 / 
25° © 


/ 
NN ay 


(4 n*| e 0.98011 73522430000 


ee —— 7 
\ 9x25 
— 
| | | 4 -1978234704486000 _2 
_ 5 | . 21 95 59 9 ).978234704486000 2 | or 1 a 


ie Ae | 
by = I LOTez34704486000 2 -k |: | i 
— | le a 2 i 
= 4 kody! 


=-————— 


L.OF823470448 6000 
pre 64640 8972000 ie | 10 e 


\ 75 


y Py 1.97823470448 6000 ay (3 | 
a) | ey: 
ma’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.98011 73522430000 AD|] 4 | 1+ 
/ \ 3x25 


x (407) 136? 0.9891173522430000 ||| 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ —___———_ z 
\ 3.25 
—— 
| | 4 pl 978234704486000 _2 
2 5 | 8 fai 95 _ 59 p) 97823470448 6000 495 \ ee 


I: | | 
|-=) [@1:978234704486000 ny | l 


ma 7 
eae alk | 
a ne | 


= 


4 1.O7823470448 6000 re 
poe esbeso 8972000 i | ee 


fo 
ss (- =: \ oe ny (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801173522430000 
_}1/| ||]9a 9-4 0-9891173522430000 | 45] 4, | - ae ease 
! \ ax 25 95 


2 a 2. 0.98°1173522450000 i 
|4 iv } l3e } 


! 
‘ rt 5 
(4n7} eo 0.9891 1735224350000 


14.fa-0048 Yn 
ty it 3.25 


_ 5 | 9 f21 55 59g) 978234704486000 2 or | x0 


1.978234 704486000 _2 k - 


_ ke! ! 


: 3.95 646040 8972000 


i 
1+ V zo x 
k=O) 

2.978234 704486000 _2 


i (->), (1 4 : at \ . 


ke! 


rar (nat (zoeR and -—w< 7, <0} 


From the previous expression 


7 40. S891 1 7s52243 





J 


1+ 1+ 1 [ = [42° )) e 0.98911 7a52243 
a 425 * 





49114 i l+ I (— (42°) |e4 0.989117352243 49 (= (42°) |e4 0.980117352243 
Lc o| 3\25 5 IB 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 88911 P35 224a72 
1+, 145 (35 (4m )}e? 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


l 
1 + ———_.... — 0..0345470556580000 = 
4(2 ¢ 0.98911 73522430000/2 | 


SSS 
| (47 le 0.989] 1 73522430000 
i 1+> 


a=25 
0.4045 586761215000 


1 7 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7R2SHTONNEOOOO .- (= y [enna a \" | ; | 
\ oa =o 4 ke 
1 
1 + ——____________- _ 0.0345470556580000 = 


4(2 ¢-0.9891173522430000/2) 


aE 
| (47 le 0.98911 73522450000 
| 14- 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + —_ =. + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k (1) 
al le =] ae 


a™25 


-—T—_—— 
| A pl 97823470448 6000 1 on 


| 
\ 75 — k! 
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1 


1 —<———_ - 0.03 45470556580000 = 
4 \2 20.9 8911 73522430000/2 | 


— NANA 
| (4q72)e2 © 9.98911 725224320000 
1+,{ 14-— 
*y ° 325 
0.40455867612 15000 


0.9654529443420000 + a Se ‘ 


, Lf 1.978234704486000 2 a 
| ! eo (-1¥ (-5), (L+ =. - 20) 20° 
* ,0.4945586761215000 fz y 2 tk 75 
8 : k! 
k=) 
[i iT nat | " go Rk and —-oo< 7 QO =< f)\ 
From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 
a() = iM(® + bde™**) | (4.35) 
This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 
potential along the y = 0 trajectory is now 


‘ by 


V = = (1 ad e718)" | (4.36) 


We analyzing the following equation: 


Y= “(i — ao e718) 
P= p— 2, 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 
1.e. 


V = (M‘%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(- 
sqrt6/k))|%2 


Fork =2 and o =0.9991104684, that is the value of the scalar field that 1s equal to 
the value of the following Rogers-Ramanujan continued fraction: 





ow e775 
J5 en 27v5 

——_.........- - 9 + ] 1+ ae 

1+; g/5 =| i 
e-tav5 

1+ 
I+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))|%2 


Input interpretation: 


M?7( (b 2° V6_ ! v6 \\" 
—|1- : —— || 0.9991104684 - — |exp|- — |0.9991104684 - — 
e& V6. 2 a 


2 
V6 
Result: 


1 
Pa : (0.0814845 b + 1)" M* 
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Solutions: 


995,913 {- 0.054323 M* + 6.58545 x 10719 y M4 
b — nT ee 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M- 


V = 0.00221324 (b” M* + 24.5445 b M> + 150.609 M”} 


az 
M 
_0.00221324 b* M* — 0.054323 b M~ — = +¥V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* +.0.054323.b M* + — 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M> 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M* + 0.333333 M- +0 


Derivative: 


a (1 
= (- (0.0814845 b + 1)" Mm} = 0.054323 (0.0814845 b + 1) M~ 


i) 
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Implicit derivatives: 


ab(M, V) 
ave” 


ab(M, V) 
am 


aMib, V) 
ave” 


dM(b, V) 
db 


avib, M) 
am 


av(b, M) 
ab 


154317775011 120075 
36 961 748 (226 802 245 + 18480874 b) M* 


226 B02 245 
16460874 


- M 


154317775011 120075 
2 (226 802245 + 18480874 b)* M 


16480874 M 


~ -296802245 + 18480874 D 


2 (226802 245 + 18460874 by Mf 
154317775011 1200/5 


36961 748 (226602 245 + 18480674 b) M? 
154317775011 1200/5 


Global minimum: 


l 
min{ - (0.0814845 b + 1)" mM} — 0 at(b, M) = (—16, 0) 
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Global minima: 


| o.s9e1104684-~2 | 5 
V6 


(b 2) (0.9991 104684 — ve) caf 2| 
min; : M7 |1- | } an 
\ V6 

£ 


226802 245 
16480674 


cr — 


| 2(0.9991104684-¥> | 7 
v6 


(B 2) (0.9991 104684 — “e | caf 


min{~ M?|1- |} =o 
3 ade 


From: 


995.913 (- 0.054323 M* + 6.58545 x 10719 y m* ) 
eh hhlhUrtst—<‘S;3XEhCt (iV Cy) 
we obtain 


(225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M4)))/MA2 


Input interpretation: 


995,913 (- 0.054323 M* + 6.58545» 10719 y mt 


M2 
Result: 


995,913 [6.58545 «10°19 ¥ m* — 0.054323 M?) 


Me 
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Plots: 


Pas a ol 


1 _ {M fram =1 to 0.2) 
0.8 0.6 0,4 0.7 15 0.2 


20 | 


10 | __ (M from =4.6 to 3.9) 


Alternate form assuming M is real: 


=12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 [102 — 1.21228 x 107° y mM" 


Me 


1.48774x10°' ¥ M* = 12.2723 M* 
Me 
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Expanded form: 


swe TS 
MM 


1.48774 x 1077 YM“ 
2 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


| 1.48774 «107 VM" 


: — 12,2723 | + O0(M”) 
* | 


(generalized Puiseux series) 
Series expansion at M = oo: 


= 12.2723 


Derivative: 


! | Sf get er 
d 220.913 [6.58545 x LO M* — 0.054323 M 3.55971 «10715 


dM Me M 
Indefinite integral: 


dM = 


295.913 {- 0.054323 M* + 6.58545 10°19 ym" 


1.48774 x 107" ¥ M* 


M 


= 12.2723 M 
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Global maximum: 


995.913 [6.58545 x 10°19 ¥ M* — 0.054323 M?) 
max{ SS aa = 
M 
140 119826723 990 341497649 _ 
11417594849251 000000000 


Global minimum: 


295.913 [6.58545 x 10779 ¥ mt — 0.054323 Mm?) 
min| ny: = 
140 119826 723 990 341 497 649 


— SSS j — 


11417594849251 000000000 
Limit: 


995,913 - 0.054323 M* + 6.58545 x 10719 y mt 


cL _—— = A 12.2728 
Mteos Me 


Definite integral after subtraction of diverging parts: 


noo{ 225-913 (- 0.054323 M* + 6.58545 x 10°? -y M* 
19979319 - 0 


0 M2 


From b that is equal to 


995,913 (- 0.054323 M* + 6.58545» 10719 y mt 


Me 
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from: 


Result: 


1 
= 5 (0.0814845b + 1)* M* 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10*-10 sqrt(M%4)))/M“2 ) + 
1)A2 M42 


Input interpretation: 


225.913 [-0.054323 M* + 6.58545 © 10729 vag? ) 


' 
= | 0,.0814845 x AA 3.1] a? 
3 MA 

Result: 

O 


Plots: (possible mathematical connection with an open string) 


Ln 


~ l.xlo-* | (M fram <1 to 0.2?) 


0 -08 -0.6 -04 02 02 M = -0.5; M=0.2 


127 


(possible mathematical connection with an open string) 


¥ 
\ 
i . _)4 | 
‘, 3.” 10 l4 

‘, | j 
7 

: 2 yl } Porm 4.6 to 3.° ! 
‘, | 
*\ —| a | 
x 10 a ff 
ss, | a 
se |e 
= - : a 


Root: 


if = 0 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = oo: 


cf ] yb2 194 
1.75541 107)" M* + o((— ) 
ivi . J 


Taylor series) 


128 


Definite integral after subtraction of diverging parts: 


ah l 
| — M*}14 
o |3 M? 


ans 
18.4084 (- 0.054323 M7 + 6.58545 = 10719 y m4 


1.75541x 107” M*|dM =0 


For M = - 0.5 , we obtain: 


1 
7 0.0814845 


| | ; 

295.913 (- 0.054323 M* + 6.58545 ~~ 10719 y M4 

gE 
Me 


1/3 (0.0814845 (225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.54%2) 


Input interpretation: 


995.913 (- 0.054323 (—0.5)* + 6.58545» 10°! y (-0.5)4 


1 | 
— |0.0814845 x —@ A i 
3 (—0.5)" 


(—0.5°) 


Result: 


— 4.3885 13449474645453489707833 7808802063 3333333333333333333... x 
10-18 


-4,38851344947*10°° 
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For M = 0.2: 


295.913 (- 0.054323 M* + 6.58545 10-19 y M4 


1 
— |.0.08 14845 9 ANT fe M 
3 Me 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.244)))/0.242 ) + 
1)42 0.242 


Input interpretation: 
295.913 - 0.054323 « 0.27 + 6.58545» 107!" 0.27 


1 
= | 0,0814845 x A" 7:1] 0,27 
3 0.2" 


Result: 


7 02 1621519159432 72556353 2534049406 3333393535 333333333333333333... x 
1071" 


7.021621519159*10"" 
For M =3: 
2 
: 225.913 (- 0.054323 M* + 6.58545 10-19 y M4 
= }.0.0814845 x AAA AAA 3.1] oe 
3 M+ 
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1/3 (0.0814845 (225.913 (-0.054323 342 + 6.58545x10%-10 sqrt(3%4)))/3%2 ) + 1)42 
a 


Input interpretation: 


995.913 - 0.054323 = 3° + 6.58545» 10-1" y 34 


1 
— | 0.0814868 = A fF mma _ 3 
3 3° 


2 


Result: 
1.579864841810872363256294820161116875 x 10°" 


1.57986484181*10" 


For M =2: 


2 
295.913 [-0.054323 M* + 6.58545» 10729 vi ag? 


1 : 
— |0,0814845 > _§_ uu 1 M 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10“-10 sqrt(2%4)))/242 ) + 1)42 
22 


Input interpretation: 


_ = 
295.913 - 0.054323 « 27 + 6.58545. 10° ’ y 2 | 
} 


1 2 
7 O.08 14845 l 2 


94 
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Result: 
7.0216215 19159432 72755635325340494083333333333333333933333933933... x 
10-29 


7.021621519*10°° 


From the four results 
7.021621519*104-15 ; 1.57986484181*10%-14 ; 7.021621519159*104-17 ; 
-4 3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519*104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


ro ; 
Vis (7.021621519 10” + 1.57986484181» 10°" + 


7.021621519 10°?” — 4.38851344947 10°'*)] 


Result: 
5.9776991059... x 10-* 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 
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dp = Epl} = ¢plp = 





We note that: 


1/55*(((((A/[(7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dog*(5/8)(2))/(2 2411/8) 31/4) e log*(3/2)(3))))) 


Input interpretation: 


Los. 43 _ : “WW 
=z |(1/(7.021621519 « 10 4. 1.57986484181 « 10°"* + 7.021621519« 10°” - 


| log”!*(2) 
4.38851344947 - 10 '°)) * (1/7) - et 


(1 4 i 
2V2 V3 elog2(3) 


log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 


Planck Length 





5.729475 * 10° Lorentz-Heaviside value 
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Planck’s Electric field strength 





7 Fp c 
gp | 1677e9h G? 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


| fic 
bp = Epl = dlp = ,/ — 


£0 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 


E 
¢p = Vp = —_ = 
qP 





1.042940*107’ V Lorentz-Heaviside value 


Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10° 


Input interpretation: 
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(1.820306 « 10°") « 5.729475 


Result: 
1042939 7771935 000 000000 000 000 


Scientific notation: 
1.042939771935 = 10°" 


1.042939771935*107' = 1.042940* 10°’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 


1 
a. 729475 


lo" 


5.975498» 107° 


Result: 

1.0429398854170757355004134759292954415544181622227542270500133... x 
10°’ 

1.042939885417*107’ = 1.042940* 107’ 
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Observations 


We note that various results highlighted in blue belong to the following range: 


“Golden” Range 





16314839 47> 
mean é(2) 


p 


16 1.618034 1.64493 1.65578 1.675 


Furthermore for all the results very near to 1728 or 1729, adding 64, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 
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